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THE WEEK IN IRON CIRCLES. 





Quietness characterizes the pig iron markets through- 
out the Central West. While a moderate amount of 
activity still exists in Chicago, transactions now going on are mainly 
for small lots, large buyers having, with a few exceptions, covered 
their requirements well into next year. Carload orders are numerous 
and others ranging up to 200 or 300 tons in sizes, constitute the gen- 
eral run of business. Prices on coke metal remain stationary, the 
Northern local furnaces being still willing to make present prices 
cover delivery over the entire year of 1892. Furnaces south of the 
Ohio river occupy an entirely different position on the matter of de- 
livery, with here and there an exception, limiting sales to April 
or May next. Nothing of interest can be reported regarding the Lake 
Superior charcoal market. Inquiries and transactions going on are 
butfewin number. Reports are made that several furnaces which have 
accumulated stocksare willingto make figures of $16.75 or even $16.50, 
Chicago. No claim is made that even cost can be covered at these 
figures, but the companies making same take the position that they 
have an accumulation of iron, and must move it regardless of profit 
or loss incurred. The strong companies are not making any such 
figures, and will not consider anything below $17, Chicago, even in 
several cases maintaining firm position at $18. The situation must 
end in a blowing out of a number of stacks. When this end occurs 
prices will improve, but not before. The general outlook for trade 
is healthy and encouraging. There can be no question but that in 
many lines manufacturers will be taxed to their utmost capacity. The 
balance of this year is likely to show only a moderate amount of buy- 
ing, as consumers always make it a point to run down their stocks of 
pig iron metal previous to January ist, on account of taking inven- 
tory on that date. There is still no material improvement in the De- 
troit market, and while some good-sized orders are occasionally re- 
ceived, yet prices do not improve. On account of navigation on 
the lakes being so near the close, there is considerable inquiry for 
Lake Superior charcoal iron for Eastern delivery from furnaces 
that cannot ship East during the Winter at much higher rates 
There is more cali tor first-class Ohio softeners than for some time 
past, but no advance in price has taken place. There has been little 
doing in the specialty market during the past week, and no sales of 
importance are reported. There was a lot of grey forge bought on 
basis of $9.50, Birmingham, but it is found to be an off lot, and is an 
indication rather of the needs of the seller than of the true 
market, which is about on basis of $10 for this year’s delivery. 
While there is little buying of car wheel irons just at the moment, 
some contracts for cars are being let, and the situation among char- 
coal furnaces is such as to give them encouragement and a firmer 
feeling for the future—some are well sold up, while others will short- 
ly blow out for repairs, relieving the market of this much competi- 
tion, and already some small sales are reported at figures consider- 
ably above those recently ruling. There seems to be a trifle more 
life in the St. Louis market, but only enough to indicate that there 


General Features. 





may be better times ahead. ‘The effect in present business is slight, 
as a very intense dullness still continues. Exceedingly low prices 
are now ruling. Some Pennsylvania irons are offered in the vicinity 
of St. Louis at lower prices than ever before known. Cincinnati re- 
ports that Southern coke irons have sold at a dollar per ton above the 
lowest prices of August. Whether the advanced prices are to be 
sustained will depend upon the demand entirely, as it is not the 
policy of Southern makers to pile their iron. The moving of the 
cotton crop, together with the general activity in the Southern States, 
renders it impossible to secure cars for prompt shipments of iron. 
The railroad facilities of the South are inadequate, and there is ample 
room for another great trunk line. Not much interest is shown in 
the St. Louis market. Buying for the most part seems to be carload 
orders and lots in small amounts, the stove works being the heaviest 
buyers. Prices on Southern coke irons remain about the same. 
Lake Superior and Southern car wheel irons are very low, but it is 
the general rule among the furnaces to accept orders only for imme- 
diate or early delivery. 

The October shipments of ore, although freights were 
reasonably low during the largest portion of the 
month, show a great falling off as compared with the 
corresponding period in 1890, but the showing will be still more 
remarkable next month, when the returns are allin. The total lake 
shipments in 1891, from the opening of navigation to the first of 
November, are 6,017,789 tons, or a trifle more than was estimated 
for the entire shipping season. To these totals must be added the 
rail ore which, this year, is a mere bagatelle as compared with last, 
being, say, a quarter of a million tons, and the ore to come down by 
lake in November, which by the force of circumstances surrounding 
the vessel market, will cut no figure whatever. With a steady de- 
mand for lake carriers by the grain trade, at seven and a half cents 
for cereals, the corresponding lake freight from the head of the lakes 
is made to appear at two dollars and eighty cents. It might just as 
well be $2,000 as $2.80, for the reason that there is little ore to come 
down at any price, and that the utmost that the ore men can afford to 
pay is about $1.10. Thus the demand in the grain trade has almost 
entirely choked off the fag end of the ore season, always providing 
that the grain shipment continue. On the other hand, some of the 
ore that might be brought down at the maximum rate, above men- 
tioned, was sold early in the season, a portion at a time when Esca- 
naba freights were but 65 cents, and when the prospect of low vessel 
rates held good for the entire season. Thus the sudden vessel boom 
hardly affects the ore trade at all, while its influence tending, as it 
must, to assist in shortening the ore supply, will have a beneficial 
effect when the ’92 season opens next Spring. If the price of the 
finished material had any bearing upon the primary and intermediate 
products, the outlook for the ore trade would indeed be gloomy. But 
the low price of finished iron, notwithstanding it is very evident that 
ore must be higher next year, and with the higher ore price must 
come better quotations for pig iron, unless, indeed, no pig iron 
should be made at all—a contingency that is not likely to happen in 
the face of a prosperous business the country over. Bessemer iron, 
which for a month or two has been the lowest on the list, is a trifle 
stronger, and the sale is reported at $14.45, cash at the furnace, of 
about 13,000 tons, for delivery running into the beginning of April. 
The buyers at first offered twenty cents less, but could not cover 
their wants at that figure. It is a matter of common talk that a man 
with half a million dollars could turn the market, by simply pur- 
chastng iron for that amount, for speculative purposes, and it is not 
unlikely that such a transaction may cometo pass. Most of the 
stronger furnace concerns have either largely curtailed, or altogether 
ceased their output at the ruling prices, the losses proving too heavy 
further to compete with a declining market. Some little soft foundry 
iron is finding a market, but everything else is dull and quiet. The 
only exception to this general condition of apathy is the hardware 
trade, which reports a very good business incident to the approach 
of the holidays. 


The Local 
Situation. 
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PIG IRON COSTS, NORTH AND SOUTH, 


The Sixth Annual Report of Colonel Carroll D. Wright, Com- 
missioner of Labor, just out, is an enchanting study to the lover of 
facts and figures. Especially instructive is his comparison of cost of 
materials, labor and all other elements, per ton of run-of-furnace pig 
iron (2,240 pounds) in Northern and Southern districts respectively: 
The Northern district includes the States of Illinois, Indiana, Mary- 
land, Michigan, Missouri, New York, Ohio, Pennsylvania, West Vir 
ginia and Wisconsin, and the Southern district Alabama, Georgia, 
Tennessee and Virginia. Without going into the elaborate series of 
table by which he arrives at his conclusions, we present, herewith, 
the summary of the whole matter: 





| Northern | Southern 























Tyenee. } District. | District, 
Estab iehmen' - reporting the “ acts requ a red fer r the statements below. 26 | 24 
Cost of all materials us-d in these est-blishments... ibdewinhenen $5.38°,622 | $5,459 459 
Cost of labor, e‘c., in these establishments........ | 4,1998:8 |} 1,505,945 
Cost of a'l eleme ts in these establishments 7,557 540 | 6,900.454 
Tons of product in these establishments......ccecccccecceseeeceeeee, atten eeneees 544,377 647.728 
Average cost of #1! materials per ton of productin these establishments! $ 11,734 $ B44 
Average cost of labor etc , per ton of prodrct in these est+ bl shments...| 2.104 2,341 
Aver ge cost of #11 elements per ton of product in these establi: hments! 13,938 107-5 





Prior tables show that in the Northern district the ore used cost 
per ton on average $4.401, the cinder, scrap, etc., $2.631, the lime- 
stone, 79.8 cents, the coke $3.014, the coal, $2.695 ; and in the South- 
ern district the ore $1.513, the cinder, scrap, etc., $1.031, the lime- 
stone 70.1 cents, the coke, $3 054, and the coal $1.565. The differ- 
ence in favor of the South in the cost of ore and coal is very great, a 
difference as far as the ore is concerned which is partially offset by its 
lower per cent. of iron. 

Taking the average cost per ton of product, we find that in the 
Northern district it is, for ore, cinder, scrap, etc., $7.534, for limestone, 
50.2 cents, for coke and coal, $3.698, and for all materials $11.734; in 
the Southern district, for ore, cinder, scrap, etc., $3.482, for limestone, 
47 cents, for coke and coal, $4.462, and for all materials $8.414. 

The difference in cost per ton of labor and management, between 
the two districts is much less than might be expected, viz.: for the 
labor of converting the materials into iron, $1.474; for the salaries of 
officials and clerks, 18.4 cents; for supplies and repairs, 51 cents. 
and for taxes, 3.6 cents. In the Southern district the cost for labor 
of conversion per ton is $1.524; for salaries of officials and clerks, 
16.4 cents; for supplies and repairs, 61.4 cents, and for taxes, 3 9 cents. 
While individual labor in the South is cheaper, the advantage is 
evidently made up by smaller efficiency. 





OPENING OF THE WORLD'S FAIR. 

The preparations for the exercises dedicatory of the Columbian 
Exposition buildings, during the week of October 12, 1892, at Chi- 
cago, indicate a desire on the part of the management to afford a dis- 
play at once attractive and historic. One of the chief features prac- 
tically decided upon is a nocturnal procession of floats on the illumin- 
ated lagoons at Jackson Park. These floats will represent a chrono- 
logical epitome of salient historical events by centuries, from 1492 
until the present time. Altogether there will be between forty and 
fifty floats costing perhaps $700 egch on an average. The last one 
will represent Chicago welcoming the nations of the earth. All of 
the boats will fairly blaze with electric lights, and thousands of in- 
candescent lamps under the water will give them the appearance of 
floating on a lake of fire. It is believed that fully 500,000 people will 
watch this gorgeous spectacle each night from the banks of the la- 
goon. The speech-making, choral exercises, etc., will occur in the 
Manufactures Building, which will be fitted with seating accommo- 
dations for 80,000 to 100,000 people. It is now thought that from 
12,000 to 15,000 troops will participate in the dedicatory exercises. 
The expense of the dedicatory ceremonies will approximate $200,000. 

Work on the great buildings is being pushed with all possible 
expedition, both night and day, and there seems to be little doubt 
that everything will be in readiness for this great and august occasion. 





CANADA AND PIG IRON, 

It has been estimated that, excluding all the iron and steel enter- 
ing into such products as cutlery, surgical instruments, fine edge 
tools and similar articles, the requirements of Canada imply the con- 
sumption annually of 1,000,000 tons of iron ore and 3,000,000 tons of fuel; 
and this would be the equivalent of the output of probably 30 blast 
furnaces. Canada produces only a little more than 25,000 tons of pig 
iron per annum and imports nearly 90,000 tons, of which the United 
States supplies the major portion. Viewing these facts, the Canadian 
Mining Review and the Canadian Manufacturer are urging the estab 
lishment of a charcoal iron industry in the Dominion. 

The former journal estimates that the going charcoal iron con- 
cerns together with the stove foundries, consume at least 18,000 tons 





annually. Looking further, it finds that for steel blooms and billets 
there is an existing demand for 10,000 tons a year from the wire-rope 
makers and rolling mills. The conclusion reached is that a Siemens 
furnace at Toronto would supply scarcely 4o per cent. of the demand. 
Concerning the advantages of pig iron smelting in Toronto, the M/an- 
ufacturer figures out that the distance from the most available ore 
beds is not half as great as that between Chicago and her ore sources; 
and the distance from the Connellsville coke ovens to Toronto is not 
as great as to Chicago; and Chicago has one of the very largest and 
most successful steel plants in the world. Says the Manufacturer on 
this point : 

It is evident that if Canada is ever to become the producer of the iron and 
steel which she consumes, it can only be done by such means as have placed 
the United States on the proud eminence of being the greatest iron manufact- 
uring nation onearth. At it is, the system of bestowing a bonus upon the 
production of iron is a delusion, which has failed utterly to do what was 
expected of it. Asit is, the duty imposed upon imported iron is for revenue 
only—it is not a protective duty. The on)y hope for the successful establish- 
ment of the pig iron industry in Canada js in increasing the duty. 

We have no particular interest in the establishment of a pig iron 
industry in Canada, but candor compels us to say that our Canadian 
contemporaries are certainly on the right track for success. 





COST OF BAR IRON AT HOME AND ABROAD. 
From figures collected by the Commisioner of Labor, the 
cost of bar iron (run of the mill) in ten establishments in the United 
States was as follows: 


























Tons of 2,240 Pounds. 
Elements of Cost. 

Cost of Averege 

135,027 Cost of Une. 
BE PEAS CIGD asses es supeonsoee s cudprepecensnesbensonnente chosseunun Gowssishoqcecungpeepenss $3,711.780 $27.489 
UE Uisaavukanneseniwess conegenersonbauhnans oassetbiochsoesecsaqnetecese couceouss ccousceyveguecetes 618.010 4-577 
STUN UNE IINEE CRT TEM, 0. ici nakteapiinseebenceced: depashs 40h oho carcncbenstr sdebosvcoenapen stows , 516 
Fucl. Encowhan mesableneebenpesewens cosene cocubunebuapacach coqbeer evecds 153,637 138 
Supp ies and. repairs.. : chseeapieentis ceinmnapieudauibens dbsehiede dip dsnitiongiiabuinces 114 403 -848 
FAXEB.....cccccccccccccccceceseoes sieaivelsaapettin anode wieinaterthesiinnst Creniegatd 7,731 -057 
DORE | cavcdansinstn wiscsengacsasskonancccddentincckapibicicvaksocccctisbicodtedadsbesvseubete’ $4,075,279 . $34 625 








Similar figures for four establishments on the Continent of 
Europe are as follows: 























Tons of 2,240 Pounds. 
Elements of Cost. PS ta 
Cost of Average 
18,762 Cost of One. 

DEGROTIRE CIC vain ccc ncic <squcnsnavenciecentasqnesenegebeety (epoded cacanschesiccsnepenecebees $40,925 $ -1.369 
MMNINE sc. cubsoadeciinncuniies. aaiahsedsienessrneth aqbonciseesnsabelsneediteesus ipestnandseeeekinsous 37,347 2.017 
ree Be SRR Re er er Sere ee 7,039 +376 
BRI. ....... csencecssecsprs secccccossvncossonstosoosmesesecen svobacsensoossenes 7,672 -406 
Supplies and repairs isscasigth eaeaeTociedan Gia bootie codaeah caiachs 13.392 7A 
TRIIIIII ai ciencipeabnnnndaes bacemnenseselbhaenaaiuissieteminen th cexweiecnsniveneunsatausbonla $406,538 | $24.8 2 





By like summaries for two establishments in Great Britain, the 
respective costs per ton are shown as follows: United States, $34.62; 
Europe, $24.88; Great Britain, $23.97. The labor cost in the United 
States, as will be seen, is double that in Great Britain and on the 
Continent. The average selling price of finished bar iron at Phila- 
delphia in 1889 was $43.40 per ton. 





J. M. Goopwtn, chief engineer of the proposed Erie Canal, and 
one of the leading members of the commission, died at his home in 
Sharpsville, on the 28th. He was born in Boston 58 years ago, and 
after completing a course in engineering came to Western Pennsyl- 
vania in 1874, since which time he has been closely identified with 
the development of the coal and iron business of Mercer county. He 
surveyed railroads and was an authority on all statistical information 
regarding freight and tonnage. He was the inventor of a number of 
valuable patents on coal cars and boats. His contributions to The 
Iron Trade Review have familiarized his name to our readers. 





THE foreign trade of the Cincinnati factories isa very healthy 
one, and notably is this the case with the Egan Company, of that 
city. This untiring concern is meeting with an increased call for 
machines from the various foreign countries, almost phenomenal, in 
fact, from South America, Russia, Germany and England. The 
same company is now supplying the machinery for a technical school 
at Calcutta, India, and a railroad shop order for Madras. Evidence 
multiplies every day that the Uaited States proposes to have its 
share of the tradeof the distant countries, which the older countries 
have possessed for so long a time. 





NICKEL steel has won a place in Government specifications. 
After the recent armor tests at Indian Head, near Washington, orders 
were sent from the Navy Department to both Carnegie, Phipps & 
Company, and the Bethlehem Iron Works, directing that all armor 
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under the present contracts be made of nickel steel. This means 
that all the armored vessels of the navy, except the Miantonomah 
andthe Monterey, will be armored entirely with nickel steel. The 
Miantonomah carries Cammel compound armor, made at Sheffield. 





THE movement toward winding up the affairs of the New York 
Metal Exchange has, we are informed by Secretary Edward J. Shriv- 
er, been formally abandoned, but after December 31st the publication 
of the daily reports will be discontinued. The discontinuance of the 
Exchange itself would not be considered a public calamity. 





THE PRODUCTION OF STEEL IN: SMALL CONVERTERS.* 





BY M. lL. CAMPREDON, 

As was at first anticipated by Sir Henry Bessemer, the converter is a 
metallurgical apparatus of great producing capacity. Its working is not 
always eesy, and it is scarcely capable of producing in succession metal of dif. 
ferent quality which will exactly respond tothe end for which it was proposed. 
Morebdver, the metal obtained is always more-or less sprinkled with blisters 
which are often very pernicious. In spite, therefore, of the low cost of output, 
Bessemer steel has never been employed freely for steel castings. The same 
is to be said of the Thomas Gilchrist converter with dolomitic lining. It is 
known that, thanks to this variation in the lining of the apparatus, a complete 
dephosphorization can be realized of the most phosphorus kind of pig. The 
Thomas Gilchrist retort has been worked with success in France, England and 
especially in Germany, since 1880. 

The Thomas Gilchrist converter would be no more suitsble than the Bes 
semer converter for the regular manufacture of steel for castings. Moreover, 
to work economically these apparatus must force their production—that is to 
say, must melt several tons of metal at a time, and frequently repeat the 
process. There is no steel works capable of utilizingin proportion to its pro- 
duction the metal obtained under these conditions. 

Small Converters —Some years ago it was attempted to devise small con- 
verters, ficed or movable, with literal or superficial blast, capable of melting 
from one to three tons of steel per operation. The converters of about one 
ton in capacity are the most interesting as far as concerns the always small 
and limited manufacture of steel castings. The existence of small converters 
is easily justified for various reasons. In the first place, these forms of appa- 
ratus are easily installed and inexpensive, which permits up to a certain point 
of their being installed almost everywhere in the town as well asin the coun- 
try, and chiefly by water courses capable of working a blast engine. With 
certain small converters, a waterfall giving 50 horse-power is sufficient for the 
blast. There results from this facility of installationa kind of metallurgical 
decentralization, which is very desirable, and which is making progress. The 
intermittence of these kinds of apparatus also gives to the founder all the 
facilities for running off his castings exactly at the moment desired. A few 
kilogrammes of coke suffice for reheating the converter and setting it going. 
Finally, thanks to the way in which these converters have been studied, their 
working is sufficiently well understood to insure their acting with regularity. 

The small converters are of various systems; we may cite, according to 
M. Kaab:—Those by Clapp and Griffiths, which arrest the blast by inserting 
pistons in the tuyeres. These fixed apparatus have a lateral blast near the 
bottom of the converter. It is complained ofthis system of blast that it some- 
times raises the steel and lets it fall again in a single mass, producing jerks 
and abnormal movements in the working. Those by Witnofft aad Hatton 
and Witherow, which diminish the blowing during the running off, either by 
partially closing the orifi:e for the blast, or by completely closing it and open- 
ing an auxiliary hole of small diameter, or simply by lessening the speed of 
the machine. They also are fixed. Those by Dafire, Laureau, Walrand and 
Robert, the tuyeres of which are inclined and so arranged that at the moment 
of ranning off the metal—the converter being sloped—they are no longer in 
contact with the bath. The Robert converter, which realises the most practi- 
cal type of these small converters employed for producing steel castings, will 
be described according to the published statments of M. Hallopeau and of M. 
Mahler. This converter is spreading rapidly in France and in Paris itself, as 
well as abroad. The Stenay works, which employs the Robert converter, made 
a striking display at the Exposition of 1889, which enabled manufacturers to 
see the variety of castings which may be obtained with this apparatus when it 
is well managed. 

The Robert converter can treat from one to two tons of pig per operation 
to obtain in twelve or fifteen minutes 920 or 1 800 kilos. of casting steel. The 
retort for one ton measures 1.15 m. in internal diameter. The blast is intro- 
duced laterally on one side near the level of the bath by a series of horizontal 
tuyeres. High pressure blast is not required. Instead of the 159 centimeters 
of pressure required for the Bessemer converter, from 25 to 35 centimetres of 
mercury are sufficient with the Robert. The axis of the tuyeres is inclined to 
acertain angle in the horizontal plane. On account of this inclination the 
current of air sets up a gyratory motion in the metallic bath. The molecules 
are thus brought successively and at intervals under the action of the air. 
The scoria forms rapidly, and protects the upper layer of metal, which is re- 
fined gradually by a kind of inverse cementation, the oxidiz'ng action extend- 
ing from molecule to molecule to the furthest parts of the bath. The mass is 
not traversed by the current of air. The stirring takes placein a unique 
manner under the impulse of the gyrating motion. The metal is not there- 
fore mixed with the scoria, and when it is received into the principal casting 
receptacle, it runs quietly and without projections, which denotes a very sound 
metal. 

During the operation the inclination of the vertical axis of the retort is 


* Translated from La Metallurgie. 





varied in order to preserve over the orifice of each tuyere the same charge of 
metal, while varying the pressure and quantity of air necessary for the last 
phases of the operation. In addition, at the moment when the retort is 
emptied, the stoppage of the blast is instantaneous. This is essential as much 
to avoid waste as to ensure the perfect regularity of the product. Itis to be 
remarked that these arrangements may be applied to retorts of all dimensions. 
The work may be conducted either with an acid or a basic lining. The latter 
system permits of dephosphorization being realized, but it does not suit for 
the production of steel castings, which will be made exclusively with the acid 
retort. 

The results given below show the degree of refining in the Robert con- 
verter. The caloric elemeuts are burnt in the same order as in the Bessemer 
—silicium first, then carbon, and lastly manganese: 


COMPOSITION OF THE PIG TREATED. 








Sb ANNA is inininidcdontbtss a -sccsctstdithsinsietitoadenciebbtedigh Adah ilirtinbadeebakeckalil 1.40 
COMPOSITION OF THE METAL OBTAINED—NON-RECARBURETTED. 
‘ Per cent. 








By recarburation, which is practiced with special kinds of pig, as in the 
Bessemer converter, steel is obtained of defiaite composition. In small con- 
verters it is necessary to treat pig rich in siliclum and manganese. The quan- 
tity of heat liberated is considerable, and as it is appl’e1 to the fusion of the 
metal the result is that the latter is very liquid, so that it well fills the moulds, 
which is a condition very much desired, in the case of the metal of which we 
are speaking. The small converter may be mounted upon wheels, and after 
the blast is applied can be taken into the works to run the metal direct into the 
moulds, or preferably into the chief receptacle from which it can be poured 
into various moulds by means of a suitably arranged crane. 





OHIO CORPORATION LAWS.* 





The commendation given this invaluable work by 7he Jron Trade Review, 
on the appearance of the first edition, has since been emphasized over and 
over by actual use, in which its practical utility to lawyer and layman alike 
has been simply incalculable. In the admirable arrangement of the constitu- 
tional provisions and statutory regulations, it leaves nothing to be desired, 
while the fullness and clearness of its forms are such that persons with only 
a slight knowledge of the law can feel perfectly assured that so long as they 
adhere to the same they are proceedivg within correct and approved legal 
lines. To this assurance may justly be added the confidence begotten of the 
fact that the authors are generally recognized as among the best corporation 
lawyers in the State, thoroughly versed in the subject of which they treat. 

erhaps no better comment could be made on the value and accuracy of these 
forms than the fact that they have been adopted as the official forms of the 
State Department. Lawyers will find in this edition much of fresh matter 
of great value in the fact that it embraces the constitution and statutes in 
force up to January Ist, 1892, as wellas notes of nearly 500 decisions, and 
many citations, while manu‘acturers, investors and the public generally will 
find in it an ever convenient guide in the important matters to which it 
pertains. 





* OFIO CORPORATI°NS, Other Than Municipal, as authorized by the Old and New Consti- 
tutions and Regulated by Statute, with Notes on Decisions and a Complete Manual of Forms 
for Urganiz ng and Managi gal: kinds of Com ,anies an‘ Associations. By A T. Brewer and 
G. A. Laubscoer, of the Cleveland Bar. Third Kdition, Revised and Eniarged. Cincinnati, 
Robert Clarke & Co, 1891. 





. Nine Months of Track Laying. 

The statistics of railroad construction for the first nine months of the year 
compare unfavorably with those for the corresponding time of 1890. Accord- 
ing to the Ratlway Age and Northwestern Railroader, the difference in the 
track laid for the two periods is about 950 miles, foreshadowing an addition 
to mileage for the entire current year of something less than 5.000 miles, as 
against 5738 miles in 1890. This isasmalier yearly construction than has 
been witnessed since 1885, when the total was less than 3 000 miles, but, on the 
other hand, it is a decidedly better showing than the scarcely attained 4,000 
miles of 1884, or in any one of the six years from 1873 to 1778, inclusive, when 
at no time did the yearly addition to track exceed 4 100 miles. 

Moreover, railroad construction in 1891 has been well distributed among 
the different States and territories, and for this reason apparently not over- 
done in any geographical division, great or small. Of the 2 829 laid during 
the past nine months more than 45 per cent., or I 297 miles were put down in 
the southern and semi-southern S:ates, including with them the Indian terri- 
tory and that of New Mexico. This was done in 16 States and territories em- 
braced in the group in question, on 81 different lines of road, while for the 
country at large 185 lines were affected in 41 States and Territories. 

Comparison by S:ates shows that Georgia is leading, though closely 
pressed by the new State of Washington, and followed at no great distance by 
South Carolina and Pennsylvania. 





Sunstruck Steel. 

According to /ron, one of the most trustworthy of the English technical 
journals, the light of the sun and moon, has a very deleterious effect upon 
edge tools. K ives, drills, scythes and sickles assume a blue color if they are 
exposed for some time to the light and heat of the sun; the sharp edge disap- 
pears and the tool is rendered absolutely useless until itis re-tempered. A 
similar prejudicial effzct has been exercised by moonlight. An ordinary saw 
is asserted to have been put oat of shape in a single night by exposure to the 
light of the moon. 
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THE LUHRIG COAL WASHING PROCESS. 





During the last few years coal mining has made it really necessary for 
most collieries to be supplied with good coal washing plant, and the work of 
the coal washing engineer has been made more difficult and complicated in 
proportion. Whilst formerly colliery managers built coal washing plants 
according to their own notions and ideas, the erection of such plants is now 
generally put into the hands of acoal washing specialist. A great deal of 
machinery for use in the mechanical separation of coal is made and sold, but 
the arrangement of such machinery, and the general and economical disposi- 
tion of it, is generally looked upon asa secondary matter by the manufact- 
urers. In short, there is usually a want of that systematic arrangement which 
would bring about a process suitable for the economical cleansing of the coal. 

The perfecting of such a process has been the exclusive work of Mr. C. 
Luhrig during the last twenty-five years, and he has been eminently success- 
ful in England and on the continent of Europe. This process is the result of 
a long and varied experience with some of the most dirty coal on the conti- 
nent of Europe, and is on the gradual reduction system, that is, if the washed 
coal is to be coked it is not all crushed up ina dirty state, but gradually broken 
up, the shale being automatically separated from the coal by degrees. The 
process essentially consists of: 

Dry separation of the run of the mine, that is, the mechanical separation 
of the slack or dross from the lump coal. Coal which passes between the bars 
of a screen about three inches apart or through a reciprocating screen of three- 
inch to four-inch mesh, is generally treated in the washer. In many cases the 
lump passes on to picking and loading bands, where the shale and interstrati- 
fied pieces are picked out by hand. All larger pieces of coal, when interstrati- 
fied with shale or mixed with pyrites, are broken aud again passed over the 
screens for re-separation. 

Separation of the slack or dross by screening, the dross is raised into re- 
volving screens for the purpose of sizing the coal for the production of nut, 
pea and fine coal. 

Washing the different sizes of nut coal coming from the revolving screens, 
each on separate machines, so that each machine only works up coal of uni. 
form size. 

Crushing the mixed or finely unstratified coal (separated by washing from 
the pure coal and clean refuse), for rewashing on separate machines. 

Grading the fine coal from 54 downward from the screen, and that carried 
by the water from the nut coal washers, into different classes sccording to 
specific weights. 

Washing each different grade or class of fine coal, their work being per- 
fected by the help of feldspar ; this was first employed by Mr. Luhrig in coal 
washing machinery, and has given very satisfactory results, 

The recovery of sludge, or “ schlamm,” which is so difficult to retain, and 
which often contains exactly what is essential to coking in the case of a cok- 
ing coal. This is done by means of automatic and continuous sludge recover- 
ing machinery. 

Filtering the water used in washing, and cleaning it to such an extent as 
to enable its re-use again and again. 

The automatic transport of the various products, nut, pea, pearl and fine 
coal, also of refuse, both fine and coarse. 

Recovery of bye-products, as, for instance, pyrites or brasses, which in 
many of Luhrig’s plants pays the cost of labor. 

Arrangements are also made for automatically storing a considerable 
quantity of coal, the hoppers being so arranged that a large quantity of coal 
can be loaded in asshort time. The dry separating portion of the plant is con- 
structed so as to make as little “ smalls” as possible, the screening and load- 
ing arrangements being economical, efficient and automatic. The washing 
arrangements are such that as much clean nut coal can be extracted as possi- 
bic, and that three products can be made by each machine, viz., clean nuts, sec- 
onds or nuts (fiuely interstratified with shale), which are raised, crushed and 
rewashed, and clean refuse. 

In all of Luehrig’s plants there is a marked desire to avoid crushing all 
the coal, that is, the dirty and clean coal together; this is so often done at col- 
lieries using single apparatuses. Such asystem always leads to the production 
of a great deal of unnecessary fine or dust coal, and consequently to loss of 
coal in the washed out refuse ; unless the coal is very finely inter-stratified it 
is always washed previous to crushing for coking. It should be borne in 
mind that it is not claimed that this is one machine suitable for every class of 
coal, but that it is a process which can be so arranged as to meet the require- 
ments and local conditions of each colliery. The nature of the coal to be 
treated is always taken into account, also the purpose for which it is intended 
to be used. 

This process represents the highest state of the art of coal washing, and 
is successfully used in England and on the Continent in treating not less than 
50,000 tons of coal per day. The result of its use has been to increase 
enormously the value of the best coals and to make marketable coals that 
otherwise would not pay for the cost of mining. 

We are informed by the Luhrig Coal Washing Co., of 115 Broadway, New 
York, that they are now erecting at the Sloss Iron & Steel Co.’s works, at 
Birmingham, Ala., a plant with a capacity for washing 350 tons per day of ten 
hours, and expect to have it in operation by December ist, next. This plant 
the Luhrig Co. are erecting at their own expense for their own testing 
purposes, and will, by running double turn, be able to wash coal sufficiently 
to produce enough coke to run both of the Sloss furnaces, besides testing all 
coal sent to them for the purpose of determining what results can be secured. 
They will test, on a large scale, coal from all parts of the country, and having 
done so will be ready to furnish guarantees of results as to cost, reduction of 
ash, sulphur and loss of coal in washing. 

The crowning excellence of the Luhrig system is that, under the super- 
vision of their trained engineers, the Luhrig Co. can adapt it to every con- 





ceivable condition and requirement. Every plant erected, is built with full 
knowledge of the special requirements of each particular case and with 
definite guarantees as to improvement in quality and expense at which the 
same is obtained. The Luhrig Coal Washing Co. controls the American 
patents and isin charge of the American business, and will be pleased to 
correspond with any one in relation to the matter. 





BESSEMER ORES IN NORTH CAROLINA. 





The Bessemer City Mining & Manufacturing Co., of Bessemer City, N. C., 
which is developing a number of iron ore mines, as was reported in the 
Manufacturers Record, has issued a prospectus setting forth some facts re- 
garding its ores. These ores, being of a high Bessemer grade, are being 
shipped to the rolling mills and furnaces throughout Virginia, Marylard and 
Alabama. Nine mines of Bessemer ores on about 2,000 acres of land are owned 
by this company in fee. In addition, on the same property there are lime- 
stone, glass sand and gold-bearing quartz. To show the character of these 
ores the company gives the following analyses of carloads and 500-ton lots. 

Analysis of iron ore from the Ormond mine of the Bessemer City Mining 
& Manufacturing Co, by Henry Thomas, Jr., chemist for Manchester Iron Co, 
Pittsburgh, Pa.: 


Per cent. Per cent. 





Silica ...co.0.. «goo 
Phosphorus... 033 
EEOR. ceccccc scones -904 
Manganese... 210 

oC eee 36 
Magnesia... ° Le -594 


Analysis of iron ore > from ‘the Ormond mine of the ‘Bessemer City Mining 
& Manufacturing Co., by H M. Carry, chemist for Carnegie Bros. & Co, Pitts- 
burgh, Pa.: 
Black powder, Blue powder, Lump. 


per cent. percent. percent. 
Silica .. Sesudandaccainianieskchicbtdebtassecavasesve . <alenet ae 2.480 1.510 
EO wivcses seins secnsesevesiocnssndsvnsiinpoosacccscccesececesessced "65. 450 64 558 65.794 
PHOS PROTUB.........000.scccescosccsessvecsevccoscces © 00. 0.028 


The samples were dried at 212° Paheestie.t t 
Analysis of iron ore trom tae Ormond mine of the Bessemer City Mining 
& Manufacturing Co., by Dr Otto Wath, chemist, Pittsburgh, Pa: 


Metallic iron, Phosphorus. Metallic iron, Phosphorus, 
per cent. per cent Per cent. per cent. 
65.67 .033 62.36 .028 
63.03 .036 6°.54 .0o$ 
67.04 O13 67.06 009 
€6.91 O13 68.05 * 024 
67.97 .023 67.10 .008 
61.50 -OIr 67 84 .O14 
61.53 ,009 \ 68.05 .024 


These ores contain no sulphur, copper nor titania. The analysis given is 
made mostly from actual shipments of ore made to parties in Pittsburgh, and 
were not selected samples, but actual run of the ores. This analysis of 14 car- 
loads, or about 320 tons, shows the true character of one of our mines. 

Analysis of iron ore from the Ormond mine of the Bessemer City Mining 
& Manufacturing Co., by Dr. Otto Wuth, chemist, Pittsburgh, Pa.: 





Ore A. Per cent. 
Silicia acid... sive chiknis te kereedens Saks'eesukiadenialeebeniintinbabe ides sppcbadiiodes oSeeingesunsnen UNF 
Alumina.. Sa cAiahinget tnehceeaiuaiauiias satan GaeeMeaead) ape eassvenmmeancs: sweenabinasiaas: Tan 
IRE es at 2 ae a el eames aiatiod 95.60 
Lime.. din SAphenaeueeamint sham ee $3 
Magnesia. ececsceecoocce Sasneneese 21 
Phosphoric acid.. OER RRY LoS: SSR PST. Se SL Se eam 
Metallic iron . SES LE EOE OE 
SLRNNONN Wh Brsecacecanecnvscensstnavcresneutabetnebeuestvacese |. _< obevpes, eupdoonvncarcenvaneastes .031 

Traces of “sulphur, no copper, “titania or arsenic. 

Ore B. 

BUORR INS BROW oes ec ce vnsesdn sin cnswensic coves cacosennosocnecessouee evouns seeddn ween canneeens 52.10 

Ore C. 

Metatlic iron.. ereee eee eee seceeenee -++64.53 


Analysis of maine ore ip rane oi = eee sis ab the ae City Mining 
& Manfacturing Co., by Lehman & Mager, chemists, Baltimore, Md.: 


Per cent. 
II IN 52525 aan J iaaenainon, guia Wai nnbka nah sbaguniond Misi babeahdaanntinhainaba eee 67.18 
SUI sciis sadir si axenic tan thane’ alana gind Sentbuudareniiaateasio’ sagho se tehdGotes ekeken Castakan 4.67 
SRIINININN<--- nasa cis sansa gindonneneh agetabraatakaels spenuianbannansseshetiasnh baveuicaipeeinns anshiad oOlr 
SN NIIIUED <c;.0<0: sanseasaves soaguemahesos 4 Sv vaveseqnerny aauameesnebasanahsneseereedoncaaateuns eas 0.05 


Analysis of iron ore from the Little Mountain mine of the Bessemer City 
Mining & Manu ‘acturing Co, by Lehman & Mager, chemists, Baltimore, Md. 


Per cent. 
RE NER HIMNID wana nxanne anaansnceuseateousnerdGxasnsnieuueas encacuassiesbeonanspabgnseseee> sastns 54-32 
NINA ar dash cacn sb sasghapanausavccinpyusesassacen tance as « aRaakaNRh cAabdbhbedeee tsdian -skncencs 6.67 
ES IR OIG oo 5s oe cop vate oracles astanpedaaiokse muenk wunon aehdAbnilinkaanianhoreane 0.45 
PHOSPHOTUG..n........cccccrsvcccvcevcessecvcessccscccvevessccoreeceecesees seccevessssees socceseoneseiee 0.07 





Improved Machinery. 

Any person visiting a building where machinery is being erected, cannot 
avoid being struck by the new and extensive improvement which has been 
made in all lines of steam and manufacturing machinery, but the same obser- 
vation will apply with similar force to electrical machinery and appliances. 
The plants which were instituted so late as four or five years ago and were at 
that time fitted with all the latest improvements will, at the present day, 
possess an appearance of antiquity, if later improvements have not been 
added meantime. This has been brought about partly through a better 
knowledge and clearer understanding of the downright waste which has been 
occuring daily in older plants. Increased safety, greater convenience, higher 
economy, provision againt cessation of operation by probable accidents or in- 
terruptions have all been provided for to a greater extent and each require- 
ment has contributed numerous improved devices and of more ornamental 
design than has heretofore been the practice, or in reality, been called for or 
required. Among the large steam and electrical plants throughout the coun- 
try, there are few, if any, but what are provided with duplicate machinery to 
an extent sufficient to enable them to keep in active operation regardless of 
ordinary accidents. The effort seems to be to avoid possible as well as pro- 
bable causes of interruption and where a plant is established in accordance 
with strict business principles, these points are generally fully covered.— 
[Stationary Engineer. 
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LAKE SUPERIOR MINING NOTES. 





Supt. Davidson is rushing along lake shipments from the Badger at a 
lively rate, and some all-rail shipments are also being made to the IJlinois 
Steel Co. Stripping operations at this mine have been finished for the season, 
but will probably be resumed in the Spring. The surface has been removed 
from the hanging-wall in order to permit the blasting of the wall early this 
Winter, preparatory to sinking the three shafts to a second level. The ground 
stripped has a length of 500 feet, and is about 200 feet wide. F shaft has 
already been sunk 50 feet below the first, or 100-foot level, and E shaft, the 
one furthest to the west, will be deepened immediately after the close of navi- 
gation, followed soon after by the sinking of G shaft. The Badger has enjoyed 
an exceedingly prosperous season, having made money for the company, 
despite the great expense incident toits opening. The mine, it will be remem- 
bered, is not a year old yet [Florence Mining News. 

A. E. Guensburg and the other gentlemen who hold the option on the 
south half of the northwest quarter of section 24, 40-17, this county, are mak- 
ing arrangements to put in a fine plant of machinery, with a view of opening 
up and developing a mine which all conservative mining men who have exam- 
ined the property believe exists there. A large amount of testing has already 
been done on various portions of the 80 under option by the present company, 
the results of which have been extremely gratifying. Mr. Guensburg has 
erected capacious camps, and a permanent working shaft will be commenced 
as soon as the machinery is in running order.—[Florence Mining News. 

The Schlesinger mines will have shipped 700,000 tons of ore by the end of 
the season. The principal Schlesinger mines are the Dunn, at Crystal Falls ; 
and the Buffalo, South Buffalo, Queen and Prince of Wales, at Negaunee.— 
[Florence Mining News. 

Mining operations at the Fitch have been svspended, and doubt is ex- 
pressed as to whether the mine will again be wrought, the deposit having so 
narrowed down asto render its profitable working a matter of doubt, except 
under favorable circumstances not looked for in the future.—[Negaunee Iron 
Herald. 

The Gibson find, at Amasa, is showing up a great body ofore. The east 
cross-cut penetrated 34 feet of ore, and was stopped at that, not because of a 
lack of ore or that the other wall was insight. At this point a drift was 
started to the south, and will be run in 50 feet, where the vein will be again 
crosscut ; the new drift is in 10 feet and shows a soft, rich-appearing ore. The 
width of the vein is not known, but will be determined in the crosscut at the 
end of the drift now going, but it is a settled fact that the width is beyond 34 
feet, and of such ore as the Gibson appears to be that would seem sufficient to 
insure a brilliant future for the mine.—[Diamond Drill. 

A. E. Humphrey, an Ohio man, has secured an option on the east half of 
the northeast quarter of 2, 58-16, and explorations have been commenced 
thereon. The land lies about a mile east of the Biwabik, and a showing of ore 
would not be surprising.—{[ron Journal, Tower, Minn. 

Never in the history of the Mesaba range has stock of an iron property 
advanced so rapidly as that of the Biwabik. In the middle of October it could 
easily be, and was purchased for $10 a share. Last Saturday a Vermilion 
mining man offered $40 and could not touch it.—{Iron Journal, Tower, Minn. 

All regular ore trains between this city and Ely were discontinued on the 
5th, and for the balance of the season what ore is shipped from the Chandler 
will be brought down by the regular freight. The output of the Chandler in 
the past three months, 145,000 tons, is the largest in the mine’s history for 
that length of time. In spite of the unfavorable year, the Chandler has 
already made a commendable increase over last year’s output, which was 332,- 
930 tons. Upto date, this year’s shipments reach 351,388 and before naviga- 
tion closes will probably swell to 375,000.—[Iron Journal, Tower, Minn. 

Unless all indications are at fault, George Wagner will soon develop a 
shipping mine on section 16, south of this city. He hasan excellent quality 
of hematite and from present appearances a large deposit of it. This explora- 
tion is of special interest to the people of this city, not only as promising an 
additional industry, but in the development ofa distinct range upon which 
the opening of a number of new mines may follow in due time.—[Negaunee 
Iron Herald. 

A sample of ore taken from the new find at the Platt on the Cascade range 
the other day, gave .65 per cent. in metallic iron with a bare trace of phos- 
phorus. In other respects the prospect of the mine is good.—[{Negaunee Iron 
Herald. 

The Escanaba Iron Co. organization in which Negaunee and Ishpeming 
parties are principally intezested, is making satisfactory headway at the old 
Swanzey property, located about four miles distant from a station of the 
Chicago & Northwestern railroad bearing the same name as the mine. Mr. J. 
B, Mass, president of the company, gives considerable atteation to the work- 
ing of the deposit and has more time to devote to it than formerly, owing to 
the partial shut down of the Humboldt property, of which he is the local 
head. The mine at Swanzey has been shipping for the past three months, and 
those who have used the ore are well pleased with its action in the furnace.— 
{Iron Ore, Ishpeming. 

The shaft being sunk beside the Winthrop Iron Co.’s boundary line found 
ledge, a mixed ore, in the west side of the shaft, the distance from surface 
being 40 feet. It had been thought that a greater depth would have to be sunk 
before passing through the surface.—(Iron Ore, Ishpeming. 

The latest on the list to show up ore beneath the dyke is the Anvil mine. 
Superintendent Bennett set about the test some time ago, starting the drill at 
a point about 600 feet north of the foot wall and penetrating the ground at 
such an angle as to cross-cut the formation. At a vertical depth of 530 feet a 
body of clean ore was struck which was penetrated to a distance of 50 feet, 
when the foot wall was reached. The result of this test goes to prove the 
continuance of the ore body below the dyke at the mine which was specially 
mentioned by commissioner Lawton in his last annual report as instancing 





the fact that the dyke formed the bottom of the ore deposit. The next report 
will have occasion to represent the facts in quite a different light. A sale of 
20,000 tons of Anvil ore has just been made to the Illinois Steel Co., the ship- 
ments to be made by rail and to begin in the early part of January.—[Bessemer 
Pick and Axe. 

The Kirk Co. is diamond drilling for ore on lands located upon the range 
lying between the American and Dexter mines, and about half a mile from the 
American. They have a hole in the ledge a distance of 70 feet, it being in- 
clined north at an angle of 60 degrees. It has cut quartzite and soapstone, 
and is now in a hematite formation that is encouraging. To the north some 
distance is the jasper. There is a heavy drift here, 52 feet, about half of which 
covering is made up of huge boulders that are difficult to sink a standpipe 
through.—{Iron Ore, Ishpeming. 

The rapid falling off in the ore shipments from Ashland, indicates the © 
approach of the end of the season. Only about 20,000 tons sent forward this 
week —([Bessemer Pick and Axe, Nov. 7. 





NEW SMOKE PREVecNTION APPLIANCE. 





A smoke prevention apparatus, which has been used with great success in 
some of the largest manufactories in Manchester and other Lancashire towns, 
has been applied to marine boilers, with highly satisfactory results. The appli- 
ance is the invention of a Manchester gentlemen, Mr. W. M Greaves, and since 
its introduction the smoke nuisance, so prominent an aspect of that district, 
has been considerably diminished. Like many other valuable appliances, the 
invention is remarkable for its simplicity. It is based upon the universal 
experience of engineers that the temperature of a furnace is never sufficiently 
high to ensure complete combustion. Every inch the temperature travels it is 
lowered, owing to the absorption of heat by the metal and the water in the 
boiler. This is the natural consequence of the contact of heat with these two 
materials, both being highly conductive. The inventor holds that if the tem- 
perature is to be raised so as to consume the smoke it must be done by the 
construction of a kind of store-house, which shall withhold the heat for a 
limited period from contact with the boiler. As smoke is the result of imper- 
fect combustion, it is clear that when perfect combustion occurs there will be 
no smoke, which is simply uncombined or unburnt carbon. As such it repre- 
sents a direct loss to the producer, because if the carbon had been united with 
its equivalent of oxygen it would have produced its equivalent of heat. The 
appliance which has been invented to induce this combustion consists of a 
series of three concentric arches. These arches, or saddles, which in appear- 
ance resemble fireclay, are placed one over the other upon the ordinary bridge 
of the boiler, or upon a special bridge built for the purpose. They are con- 
structed of a highly refractory material, chemically prepared by the inventor, 
which rapidly becomes highly heated by the temperature of the furnace, and 
as the gases of combustion pass through them they are consumed, and the 
formation of smoke prevented. In short, the incandescet glow of the arches 
inflames any gases that may be escaping from the furnace, and cause complete 
combustion. The experiments made recently at Liverpool on marine boilers 
were most successful. Except when the doors were opened for firing up or 
trimming the furnaces—when an excess of air was admitted—no smoke was 
allowed to form. A test made with two boilers, one fitted with the appliance - 
and the other without, showed tnat while the one emitted dense black smoke, 
that fitted with the appliance sent up only afew pale wreaths. The gentlemen 
expressed themselves satisfied with the invention.—[Glasgow Engineer. 





INFLUENCE OF ZINC ON STEEL, 





In connection with the bursting of a gun on board an English vessel, 
attention is being directed to the characteristics of certain qualities of steel, 
A correspondent of /ronmonger holds, that steel is liable to be changed by 
the action of time, unaided by any external, mechanical, or chemical influences. 
In support of his view that time alone appears to be sufficient to produce these 
changes, he cites several examples of failures which have occured within his 
own experience. At one of the engineering establishments in Londen a 
number of fiat steel plates cracked spontaneously, with loud reports, several 
months after they had been received, and without any work having been sub- 
sequently done to them. Some solid steel armor plates, supplied to a Con- 
tinental navy, are said to have failed in the same way, and others from the 
same batch cracked on being tested by dropping. Numerous boiler plates 
have cracked after the boilers had been at work for years, and weeks after the 
steam pressure had been reduced and the water run ont, and this, too, in spite 
of the fact that every boiler is tested to double its working pressure when 
new. Another instance is the cracking of hardened armor piercing steel 
shells several months after they have been delivered to the authorities. This 
is attributed to the after effects of the hardening process, but if these were 
independent of time, the shells ought to crack at all. 

At the May meeting of the British Iron and Steel Institute, Dr. Auderson, 
of Woolwich, in a paper on the “Tests for steel used in the manufacture of 
artillery,” dealt with the question in a very interesting manner, and the paper 
showed that the peculiarities mentioned are caused chiefly by the unequal ten- 
sion of the metal, whether caused by the process of oil-hardening or in some 
other manner. The metal may remain for a long time in this strained, condi- 
tion, and then a slight change in temperature, or some other relatively slight 
cause, brings about arupture. To obviate the risks thus incurred is a task 
not beyond the skill of metallurgists; but even after science has had its full 
play and chemistry its fullest functions, it may be that the influence of time 
will deserve consideration. It is well known, for instance, that some cutlery 
firms prefer to keep their cast steel ingots two or three years before working 
them up, because experience has demonstrated that the steel is improved 
thereby. 
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IMPROVED SWINGING CUT-OFF SAW. 





The new swinging cut-off saw illustrated herewith, embraces new feat- 
ures and points of superiority that are already being thoroughly appreciated 
by the trade, and the saw is fast becoming the most popular swing saw in the 
market. The frame is cast iron, cored out, and is very wide at top bearing 
which makes it impossible to get out of line. The hangers are of an improved 
pattern, and are connected. The counterbalance weight is adjustable, and is 
a great labor saving device, aiding the operator, as it does, both ways, and 
when the cut is made, swings the saw back clear of the lumber and without 











any effort on the part of the operator. The counterbalance, together with the 
improved saw shield, are an absolute safeguard against accidents to the oper- 
ator. The vertical adjustable arbor is an entirely new feature in this cless of 
saws. The stem of yoke is turned true, and has a planed key-way into which 
a feather is fitted, hence the saw is always square with thetable. The extreme 
adjustment is five inches, making it possible to change saws from a large 
coarse blade to a small fine one, or vice versa, to suit the work in hand, and 
also to wear saws smaller than on the ordinary machine. The doubletightner 
is provided to take care of slack in belt. In construction the machine is un- 
excelled, the material and workmanship are of the very best. Every machine 
istested before shipment. Tight and loose pulleys are roxs inches, and should 
make 600 revolutions per minute. The machine carries a 16-inch saw. Weight 
750 pounds. For further particulars, address the Indiana Machine Works, Fort 
Wayne, Ind. 





The Hastings Steel. 

There is at present in Toronto a gentleman of an inventive turn of mind, 
who has made a discovery that will be of incalculable benefit to the industrial 
world. He is Mr. J B. Hastings, of Parkersburg, West Virginia, and his in- 
vention is a new process of converting pig and scrap iron into steel that is 
adapted for use in almost all kinds of manufactures into which cast steel 
enters. It will entirely revolutionize the present method of steel production, 
and immeasurably diminish the cost thereof. Although Mr. Hastings has at- 
tained a degree of success in his new process far beyond what might reason- 
ably have been expected, his invention, like almost every new idea, is 





susceptible of still greater development, and there is no doubt that the day 
will come when all other methods of steel production will be suspended by 
this the latest, the most simple and, what is of still greater moment, the most 
economical. Some people have conceived the idea that Mr. Hastings professes 
to make all kinds of steel, including that used for structural and other 
kindred purposes. This is not the case, as Mr. Hastings only undertakes. to 
produce cast steel. He has most completely succeeded in accomplishing what 
he set out to do, that is, by a chemical process, to convert iron in its crude or 
raw state into cast steel. The process is this: Mr, Hastings places a chemical 
compound in the form of a powder in a ladle, into which is drawn off the 
molten iron from the cupola. The metal becomes permeated with the 
chemical and the action produced thereby is completed within the amszingly 
short space of two minutes. The metal is then poured into the mould, and 
the casting thus made after being taken from the sand is as soft and workable 
as cast iron, except that it is much closer and has to a large degree the quality 
of toughness. The casting is then tooled to any shape required in its utility, 
after which it may be tempered to any degree of hardness desired. After the 
iron has been changed in the granulation it can be tooled and tempered just 
as often as you please. Mr. Hastings says that in Canada there are all the ores 
to be found in the United States, and he sees no reason why cast steels could 
not be successfully made by his process in this country just as they are pro- 
duced by the Bessemer and other methods.— [Toronto Empire. 





THE ARMSTRONG LATHE TOOL. 





The accompanying engraving represents a tool designed for general use 
on lathe, shaper or planer, and is manufactured by Armstrong Brothers, 78 
Edgewood avenue, Chicago. This tool, notwithstanding its extreme sim- 
plicity, has many valuable features never before combined in a tool holder of 
this kind. The following are its chief points of merit: In this tool, all forging 
is dispensed with and grinding is reduced toa minimum. The points can be 
ground to any desired shape or clearance. It is of a handy length, and the point 
always keeps at the same height. It will work either right or left hand, and 
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as there are no side projections, it can be used close into acorner. The rake 
of the cutter is such that it takes a clean, curling chip from wrought iron, or 
steel, no top grinding being necessary. There is absolutely no slip to the cut- 
ter, it is supported directly under the strain of the cut, and will do as heavy 
work as any forged tool of same size. The cutters are simply straight pieces 
of square stee!, stock size; and as one pound of tool steel in this tool equals 
ten pounds in the ordinary tool the finest quality of tool steel or “self-hard- 
ened” steel can easily be afforded. The cut shows sectional view and applica- 
tion of tool. When used in shaper or planer the clearance should be reduced 
to suit. The holder is drop forged of steel, the set’screw is tool steel tem- 
pered, and the cutters are made of fiae “special” steel, uniformly tempered. 
Further information, circulars, etc., may be had on addressing the makers. 





A Contrast of Industrial Growth between Great Britain and Germany. 

The respective increase in the ,production of raw materials in Great 
Britain and Germany is very striking. The figures cited in the report extend 
back to the year 1850, and are given at the end of each decade up to 189>. At 
the half century, for instance, Great Britain produced 2,250 0090 tons of raw 
iron and Germany only 298,000 tons. In 1890 the respective production of the 
two countries increased to 8,000,000 and 4 637,000 tons, respectively. Thus, 
within 40 years the production in Germany, from being scarcely one-tenth 
of thatof Great Britain, has become over one-half, the percentages of the 
increased output being 255 in Great Britain against 2,129 in Germany. In the 
manufacture of steel the comparison is no less instructive, the produce of the 
two countries in 1872 being 417,000 and 189,000 respectively ; while in 1890 the 
figures stood at 3.636000 aad 2,161,000 tons, the percentage of increase in 19 
years being only 772 in Great Britain, against 1,043 in Germany.—[The 
Mechanical World, London. “a 





A Saving of Fuel, 

A Western engineer has patented a device by the use of which the steam 
that is often allowed to go to waste when a locomotive is standing at a way 
station taking wood or water, can be utilized for pumping water for the tanks 
or reservoirs around this station. It is customary at most large stations to 
have a stationary engine and steam pump for raising the water, but the invent- 
or claims that by his arrangment this cost for fuel is saved, while the ex- 
penses of adding the improvement will be less than the cost of the pumping 
arrangments now in use. 
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THE EVOLUTION OF THE DIRECT-CONNECTED DYNAMO. 





It is an interesting fact that the Westinghouse Machine Co. was the 
builder of the first direct-connected dynamos in the Uaited States, if not in 
the world. In fact, the idea of a direct-conaected dynamo is responsible for 
the Westinghouse single-acting engine. In 1880 the Brush Electric Co. con- 





FIRST WESTINGHOUSE STEAM ENGINE, A. D. 1880. 


ceived the application of the electric arc for locomotive head-lights. Belt 
transmission being out of the question, the problem of a direct engine was 
laid before Mc. H. H. Westinghouse, of Pittsburgh, for solution. The terms 
of the problem were stated about as follows: The speed must not be less than 
1,000 revolutions, and the power developed not less than 14 net horse-power. 
The engine must be able to stand up under 150 to 180 pounds of steam ; it must 
be self contained, so as to be bolted to the locomotive, like a brake pump; it 
must be sufficiently rigid, so as to stand all the shock and jar of service; it 
must be inclosed completely, as a protection from dust and cinders; and 
finally, it must be capable not only of several hours’ continuous running with- 
out attention and of continuous service day after day, but must be of such a 
design as to run for an indefinite time without any attention whatsoever, while 
the locomotive is side-tracked and the engineer absent. It is evident that the 
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FIRST DIRECT-CONNECTED DYNAMO, STILL IN USE AT THE UNITED STATES 
GOVERNMENT TORPEDO SIFATION, NEWPORT, R. I. 
one solution possible was the single-acting, self-contained and self-lubricating 
engine. It is interesting to note that with no original thought beyond some 
special application of this kind, the above type of engine has propagated itself 
without essential modification, until it has developed a business of the present 
enormous proportions, involving compound and triple-expansion engines up 
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THE PRESENT WESTINGHOUSE ELECTRICAL GENERATOR. 


to 1,000 horse-power. The original eagine, whose history we have recited, 
now fills with digaity the position of center-piece in the office of the Westing- 
house Machine Co., at Pittsburgh. 

A more serious attempt following the comparative success of the locomo 
tive experiment was the constructing of several short-stroke engines develop- 
ing about ro horse-power for coupling direct to Brush machines at 800 to 1,000 





revolutions, A number of these were built and operated successfully—one at 
least after ten years of service ts still regarded a3 the most reliable engine in 
the experimental plant of the Uaited States Government Torpedo Station, at 
Newport, R. I. 

The single-acting engine has fairly proved its right of inheritance to this 
special trade. The primary idea of forcing au engine to an abnormal speed to 
meet the supposed demand of the dynamo wa; unnatural and wrong. The 
commercial conditions of electrical construction at that time prohibited any 
compromise, but the present state of electric art has changed all this, and the 
reasonable idea now prevails of cutting down the speed of the dynamo instead, 
to the normal speed of the engine. This is commercially possible within fair 
limits, and the single-acting engine with its natural capacity for high speed 
forms a complete solution of the problem. 


4. 





ONTARIO’S IRON MINES. 





It is a matter of serious consideration and regret that the extensive iron 
mines of Oatario areidle. The only one which shipped any ore last year has 
suspended work. Iu his recent report to the legislature of the province on 
the development of the iron industry of Oatario, the Inspector of Mines 
write: ‘From the Williams mines, situated three miles from the M idawaska 
station on the Kingston & Pembrooke railroad, and two miles from a siding, 
has been shipped a quantity of ore. In the eleven mouths previous to last 
June 12,000 tons of good magnetic B2ssemer ore had been taken out. The 
average of 65 tons per day was then being raised and carefully sorted and 
washed. About 7,000 tons of ore were ready for shipment, averaging a grade 
of 65 per cent. A vein of ore 15 ft. wide had been opened for a.considerable 
distance on the surface, and the principal workings had reached a depth of 
rco ft. on an incline of 30 deg. west. A large number of mines of iron have 
been worked extensively in former years which are now shut down, as the 
duty of 75 cents per ton on all iron ore shipped into the Uaited States 
prevents their being successfully operated for shipping purposes. Were this 
prohibitory tariff removed it is likely thit work would be quickley resumed 
at these rich mines and assume immense proportions. Besides those already 
opened, extensive new iron ore beds would be operated throughout the 
counties of Hastings, Addington, Frontenac, Renfrew, Leeds, Granville, 
Lanark and Carleton. The districts of Muskoka, Parry Sound and Nipissing 
would also find an outlet for their high grade ore now locked up in these ex- 
tensive ranges.” Sir Richard Cartwright and others who have made the iron 
question a study urge the Government to engage the services of competent 
engineers from Sweeden to study the mines of the province. ‘‘In north- 
western Ontario,” says the inspector, “the recent prospecting in the district 
of Thunder Bay and Rainey River has determined that wide ranges of high 
grade ore bound.” ¥ 

Mr. Richard R. Paulison, of Port Arthur, Ont., who is well acquainted with 
the mines of western Oatario, writes as follows respecting the Mesabi range, 
the extention of the celebrated Vermilion and the Attikokan ranges: “To 
the northward from Port Arthur is the Gunflint, Arrow and Whitefish lakes 
range, a continuation of the Mesabi range, and so far has been traced to Min- 
nesota from a point about six miles southwest of the north of Guaflint Lake, 
and passes northeasterly, north of Gunflint, Arrow and Whitefish lakes and 
north of the Canadian Pacific road. The geological formation on this range 
is highly favorable for the opening up of enormous iron deposits of good 
merchantable quality. On this range, six miles across the boundary in Min- 
nesota, the Milwaukee Iron Co. opened up its property by trenching and with 
a diamond drill, and as their formation is precisely similar to that north of 
the lakes mentioned above, the result they obtained may be interesting, and 
is about as follows: Oa the surface they had to go by the geological formation 
almost eatirely, and after throwing aside about 6 ft of alluvium and rock they 
uncovered 6 ft. of high grad+ Bessewer ore. Passing through this they struck 
8 ft. of mixed up rock, jisper and iron, and then went through 15 ft. of solid 
high grade ore, carrying five per cent, of manganese. The same indications 
have been found at the west end of Guanfiint Lake, northeasterly to 
Kaministiqua station. To the northward also is the continuance of the 
famous Vermilion range, which has not been explored beyond MHunter’s 
Island, but the deposits are supposed to continue through Shebandown Lake, 
northeasterly. The most northerly range so far located is known as the Seine 
and Attikokan range, and numerous discoveries are being made at this point. 
The deposits on this range are very apparent on the surface, and the ores are 
of a high merchantable quality. The deposits on these three upper ranges 
contain hematite and Bessemer ores.—[Railroad Gazette. 





A New Use for Old Steel Rai's. 


In the window of Messrs. Brackenridge & Co., King street, are models of 
Barnes’ patent steel rail pit props and framework for collieries, mines, shafts, 
tunnels, equeducts, bridges, jetties, gantries, culverts, sewers, flues, cattle- 
creeps, cellaring, supports, etc. The objects of the invention are to utilize 
old or defective rails, both of which are equally serviceable with new rails, and 
to provide props and other supports of great strength and security, which, 
from their material, are practically imperishable, and will also be eventually 
cheaper than any form of mining supports. Mr. Barnes has made use of iron 
and steel rails, which are cut into suitable lengths, and by slots or notches at 
theends are shaped so that they can be easily framed together. We are 
informed that the Whitehaven Colliery Co. is testing several main road sets, 
and that they have stood unaltered in position under the greatest possible 
pressure and strain, and the sole strut sets have effectually prevented the 
heaving or rising of thefl»ors. The company speaks highly of the systems, 
and intends extensively adopting them at all its pits—[Ryland’s Iron Trade 
Circular, Birmingham. 
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Increase the Capacity of your Boilers. 


oe USERS Should Read this. 


Scale is a Non-conductor of Heat. 





SAVE YOUR FURL AND PROTECT YOUR BOILERS FROM SCALE AND GALVANIC ACTION OF WATERS. WATERS ANALYZED FREE AND THE COMPOUNDS 
MADE TO SUIT EACH WATER. 





IW TER MNWATIONAL BOILER SOrL VEN =. 


(PURELY VEGETABLE.) 


Dearborn Drug & Chemical Com’y, 


Manufacturing and Analytical Chemists, W. H. EDGAR, Manager. 
Ohio Office, Canton, 0. ROBERT H. CREVOISE, Agent. 


WRITE FOR INFORMATION AND PRICES. BEWARE OF INFRINGEMENTS. 


Office, Room 29, Rialto Building; Works, 4246 Champlain Avenue; 


COEICAGO, ILL. 








FACTS ABOUT STEAMSHIPS. 





What was the name of the first steamship that crossed the Atlantic? and 
how long did it take her? The Savannah in 1819; 25 days. 

What is the cost of a steamship like the Majestic? Nearly $2,000,000. 

What steamship carries the largest number of cabin passengers? The 
Etruria, 550. 

What has been the greatest day’s run of any ocean steamship? 517 miles. 

How many steamships are there engaged in the transatlantic passenger 
trade? About go. 

What is the longest steamship now in service in the world? The Teutonic, 
565 08 feet long. 

What captain has been the longest in the transatlantic service? Captain 
Brooks, of the Arizonia, Guion Line. 

How many cabin passengers were landed in New York during 1890? 99,- 
189 


How much coal is consumed by one of the great linersin 24 hours? About 
280 to 335 tons. 

What is the average expense of a single voyage—New York to Liverpool 
and return? $75,000. 

What were the dimensions of the Great Eastern? when was she launched ? 
and what was her horse-power? 680 feet long, 83 feet broad, 25 feet draft; 
launched on January 10, 1856; horse-power, 6,600; she had both sidewheels 
and screw. , 

What is the length of a nautical knot in land measure? 6,080 feet; a land 
mile is 5,280 feet. 

What is the distance sailed, in nautical miles, from New York to Liver- 
pool? New York to Sandy Hook, 16 miles; Sandy Hook to Roche’s Point, 
northern, track, 2,805 miles ; southern track, 2,880 miles; from Roche’s Point 
to Mersey Bay, 229 miles; and from the bar to the stage landing in Liverpool, 
14 miles. Totals: North track, 3,064 miles; south track, 3,139 miles. 

Between what points are records estimated? Sandy Hook and Daunt’s 
Rock, Queenstown Harbor, near Roche’s Point. 

What is the first light sighted on the British coast? the American? Bull, 
Cow and Calf, south of Ireland ; Nantucket or Fire Island. 

What is the greatest number of immigrants ever landed in New York ina 
year? inaday? 445,550 in 1883. Nearly 10,000, May 11, 1887.—[Scribner’s. 





SOLID CINCINNATI! CONCERNS. 





THE LIBERTY MACHINE COMPANY. 

The Liberty Machine Co. have removed from No. 240 Liberty street, to 
the northwest corner of Cutter and David streets, Cincinnati, O. Intheir new 
location in a three-story building with more frontage and depth and light, 
they are in much better shape tocarry on their businessineveryway. Messrs. 
Klein & Cohn, who are the proprietors of this company, are one of the old firms, 
who have been for many years engaged as extensive dealers in and shippers of 
all kinds of scrap iron and steel, and are known in a large section of the coun- 
try as one of the largest and most reliable firms in that line of business. 
Their place of business is 479 to 483 Plum street, Cincinnati. This firm being 
possessed of abundant means, are enabled to carry on the manufacturing part 
of their business in every way with the greatest degree of success they could 
wish for. The Liberty Machine Co. are extensive dealers in new and 
second-hand machinery, and have a good supply of men and machinery to put 
all of the machinery they have and may have for sale in the most complete 
and perfect working order in every particular. Mr. W. C. Carroll, the general 
manager of the Liberty Machine Co., though still a young man, has had many 
years’ experience, and as a machinist is a very thorough and practical mecha- 
nic, and is well fitted for the responsible position he holds. Hanchett Bros. 
& Co., are erecting buildings in Miles Grove, Pa., for a foundry and machine 
shop. In looking around for such machinery as they would need, they made 
contract with the Liberty Machine Co. for a complete outfit of machinery. 
This contract will foot up to quite a large amount, and it is quite gratifying to 
this company, in securing so large an order, in competition with so many 
others in same line of business. Hanchett Bros. & Co.’s business will be carried 
on under the name of the Ideal Foundry Co., and they intend to start up 
January Ist, 1892. The Liberty Machine Co. in their new location, will be 
pleased to see any needing anything in their line, new or second hand, and 
Mr. Carroll will take pleasure in showing their stock on hand and giving any 
desired information, and all letters or inquiries, will receive every care and 
attention. 

THE CINCINNATI MILLING MACHINE COMPANY. 

Sometime ago the attention of the readers of this paper was called to the 
fact that the Cincinnati Milling Machine Co., finding that they were needing 
more room than the place they occupied, had purchased alot on the corner of 





Spring Grove avenue and Alfred street, 120x133 feet, and were to commence 
the erection of a two-story brick building 50x133 feet. This building having 
been completed, the company have removed and are now located in their new 
place of business. In this new location, not only having the great advantage 
of a frontage on two streets, they have a wide alleyway on the south side of the 
building. This, with the frontage on Alfred street, gives them good facilities 
for loading and unloading. This company have put in a new automatic cut-off 
engine of 40 horse-power, made by the Buckeye Engine Co., Salem, O; a 
Sturtevant hot-blast heating apparatus ; a new large Gray planer, made by the 
G. A. Gray Co., corner of Sycamore and Webster streets, Cincinnati ; a freight 
elevator from the Warner Elevator Manufacturing Co., corner of Eighth and 
Harriet streets, Cincinnati, and a traveling crane to carry articles from the 
rear to the front end of building on the ground floor. A new tubular boiler 
was put in the engine room, made by Robert Jones & Co., No. 133 East Pearl 
street, Cincinnati. This company at present are working the same number of 
men they had in their location on Second street, but in the coming year it is 
their intention to increase their working force. The milling machine made by 
this company has many merits, making it in its arrangements superior to 
many made, and better suited for all purposes for which such machines are 
used. Not content with all the good points it now has, itis the intention of 
this company to make still greater improvements in the same as fast ascan be 
done, that they may have one of the most, if not the most, perfect machines 
made. Large numbers of these machines have been sold since this company 
have been in business, and in all machine shops where used are giving uni- 
versal satisfaction, and the demand for the same is increasing as they become 
more and better known. Thiscompany in past years has had a share in the 
trade with foreign countries. This year, and since the new law providing reci- 
procity in trade with these countries and opening up our manufactories to 
them, not only inthe more northern countries, but in France and Italy, and 
in a marked degree in the South American countries, the company finds 
in its foreign trade quite a gratifying increase over that of last year. Mr. F. A. 
Geier, the secretary of the company, is a young man and well fitted to fill that 
position to his own credit and that of his company. j. P. G. 





High Grade Alabama Iron 

The United States Rolling Stock Co., of Anniston, Ala., recently received 
an order for 3,000 car wheels for Chicago, Burlington & Quincy Railroad, 
which were to be subjected to the following test without breaking: A 1,640- 
pound weight dropped from a height of 15 feet three times in succession ; 
1,640-pound weight dropped from a height of 20 feet two times in succession. 
In reporting the test the //o/ Blasi says: “The axles stood three blows in ex- 
cess of the required number without sustaining a single fracture.” The fol- 
lowing is the official report of the test : 


UNITED STATES ROLLING STOCK CO, ANNISTON, ALA.—MILL AND FORGE DE- 


PARTMENT. 

Axles made by United States Rolling Stock Co., and subjected to the following tests for 
the Chicago, Burlington & Quincy Railroad, October 19, 1891 ; drop weight, 1,640 pounds, sup- 
ports 3’ o” centers: 

Deflection Deflection Deflection Deflection Deflection Deflection Deflection Deflection 
Ist blow, 2d blow, 3d blow, 4th blow, 5th blow, 6th blow, 7th blow, 8th blow, Remarks 
15 feet. 15 teet. 15 feet. 20 feet. 20 feet. 20 feet. 20 feet. 20 feet. 
2%" yw" 2" A" is 5%" 24" 34" No fracture, 

These axles were required to be subjected to the following test without breaking, viz.: A 
1,640 pound welgnt dropped from a height of 15 feet three times in succession ; a 1,640-pound 
weight dropped from a height of 20 feet twice in succession. 

B. F. PEACOCK, Supt. Mill and Forge. 


It is reported that the result of this test has been to bring an order for 
4,000 axles from another road.—[Manufacturers’ Record. 





improvement in the Manufacture of Puddled Iron. 

Some improvement in the manufacture of puddled iron has been patented 
by Mr. J. A. Crawford, of Church street, Walker-on-Tyne. Itis not often now- 
a-days that much attention is paid to introducing anything new in the pud- 
dling process, as owing to the advances made by steel, and the extent to 
which iron has been driven out of the market by it, puddling iron has been 
looked upon as a decaying industry. Mr. Crawford,in manufacturing malle- 
able and gun iron by the hand puddling process, proposes to melt the pig 
iron to be used in acupola with a small amount of scrap, and on the iron 
becomine liquid it is conveyed to the puddling furnace, and allowed to remain 
there until it has reached the standard heat. If scrap’is scarce, manganese 
may be added to the liquid iron after leaving the cupola. It is claimed that 
the output per puddling furnace is much increased.—[Glasgow Eagineer. 





WE understand that certain Midland and Welsh steel makers are giving 
serious attention to the invention propounded by Sir Henry Bessemer, at the 
Iron and Steel Institute, of rolling steel sheets direct from fiuid metal. A 
practical application of this invention is anticipated.—{Glasgow Engineer. 
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THE HACKNEY HAMMER Co. 


OF CLEVELAND, OHIO, 
MANUFACTURE THE MOST SUCCESSFUL 


POWER HAMMER 


THAT HAS YET BEEN OFFERED TO THE TRADE, 


THOROUGHLY & PRACTICALLY TESTED FOR TWO YEARS 


BEFORE BEING PUT ON THE MARKET. 
NOW ENDORSED BY SOME OF 


THE BEST FIRMS IN THE COUNTRY. 
WRITE FOR CATALOGUE AND ALL INFORMATION. 





CENTRAL THOMSON-HOUSTON COMPANY, 


48 ArcADE, CLEVELAND, O. 
S. D. NESMITH, - - - . - Manager. 


Motors from I-12 h. p. to 100 h. p. 


ELECTRIC LIGHT PLANTS INSTALLED, 


Arc and Incandescent, Direct and Alternating, 


ELECTRIC FANS! 
FANS FOR VENTILATINC! 
ELECTRIC SUPPLIES. 





INDUSTRIAL SUMMARY. 


New Enterprises :— 

The Knoxville Furnace & Mining Co. have been incorporated at Knox- 
ville, Tenn. 

John F. Pollock, James M Loring and Charles A Loring have incorporated 
the Acme Motor Machine Co., of East St. Louis. The capital stock is $500 ooo. 

The Paragon Manufacturing Co. has been incorporated at New Haven, 
with a capital stock of $16000. The company will manufacture hardware, 
tools and specialties. 

Tke Thomas Car Coupler Co. has been incorporated at Sulphur Springs, 
Tex., by J D. Lundy, of Chicago, Rice Harris, of St. Louis, J. B. Thomas and 
others. The capital stock is $100,000. 

The Damon Safe & Iron Co., of Boston, are announced as having decided 
to locate at Waukegan, Ill., where they will complete and occupy the plant 
started by the late Chicago Safe & Lock Co. 

The Hall Kirsch Steel Co. of Anderson, Ind., has filed articles of incorpora- 
tion, with a capital stock of $65 000. It is intended to establish a plant for the 
manufacture of steel billets and steel castings at Irondale, near Anderson. 

The Connell & Dengler Machine Co., of Rochester, N. Y., has been incor- 
porated to make machines and machine supplies, and to operate a foundry ; 
capital, $1 000; directors, John Connell, Valentine Dengle, Jacob S. Irwin and 
ethers. 

The Mc Dowell Steel Co., of Chicago, has been incorporated by Frederick 
Arnd, C. M. Walker and Arthur F Evans, with capital stock of $90,000. The 
same parties have also incorporated the South Chicago Steel Casting Co. with 
capital stock of $20.000. 

John Q. A Houghton, of Baltimore, Md., and others have incorporated the 
Houghton Machine Manufacturing Co. to manufacture, at Harper’s Ferry, W. 
Va.,the patent button hole machine of John Q. A. Houghton. The capital 
stock is $10 000, with privilege of increasing to $500,000. 

O C. Barber, of Illinois, Charles Baird, of Warren O., and John Hill and G. 
G. Jordan, of Columbus, Ga., have incorporated the Neracher & Hill Sprinkler 
Co. to manufacture, at Columbus, automatic sprinklers and all other fire pro- 
tective apparatus and appliances. The capital stock is $50,000, with privilege 
of increasing to asum not exceeding $2,000,000. 

The Anderson Rolling Mill Co., Anderson, Ind., has lately begun opera- 
tions under very favorable circumstances. It is located at the junction of the 
Cincinnati, Wabash & Michigan andthe Belt Line railroads and is supplied 
with natural gas from its own well. Its specialties will be cotton-ties and 
merchant iron. We understand it has orders ahead to the amount of 800 tons. 
The affairs of the company are in excellent hands, the Secretary and Treasurer 
being Mr. V O Foulk, late of Cleveland, and the Superintendent, Mr. Wm. 
Hanna, for more than twenty years with the Britton Iron & Steel Co., of 
Cleveland. 





Additions, Enlargements, Removals, etc.:— 

The St. Louis Screw Co. is preparing plans for a new factory. The prop- 
erty was purchased some time ago, and is 150x140 feet. 

Creswell’s Iron Foundry, at Philadelphia, Pa, is to be removed to a new 
site, where a two-story brick structure 190x70 feet is being erected. 

An addition 150x100 feet, designed for the manufacture of Bessemer steel 
castings, is being added to the plant of the Sharon Steel Casting Co., at 
Sharon, Pa. 

The Pennsylvania Tube Works will be increased by the addition of a fur- 
nace and all necessary machinery for making 36inch pipe. The largest size 
now made by the company is zo-inch, and the largest made in the district is 
24-inch. The capacity of the plant will be increased by 99 to 100 tons daily. 





Fires and Accidents :— 

The Tin Stamp Works, of Ball Bros., at Muncie, Ind., were burned October 
28 ; loss, $52,000. 

The turnbuckle factory, of the Brazil Steel & Iron Co., of Indianapolis, Ind., 
was entirely destroyed by fire, on the 30th ult. Loss, $40,000; insurance about 
one-fourth. Fifty hands are thrown out of employment. 

The buildings of the Minneapolis Rolling Mills, at New Brighton, north 
of Minneapolis, Minn., burned the 29h ult. The plant, which was only 
recently built, cost $50,000, but the furnaces and heavy machinery are unin- 
jured. The loss is about $12,000; fully insured. It will be rebuilt at once. 





General Industrial Notes:— 

The Buckeye Marble & Freestone Co., corner Third street and Eggleston 
avenue, Cincinnati, O., have the contract for the marble work of the building 
being erected corner Sixth and Walnut streets, Cincinnati, O., for the Times- 
Star Publishing Co. 

The Walton Architectural Iron Co., Harrison and Calvert streets, Cincin- 








nati, O.. have the following contracts: The 7imes-Star building, six stories, 
corner of Sixth and Walnut streets, Cincinnati, O.; iron girders for a building 
in St. Louis, Mo.; Government Building, Chattanooga, Tenn.; Masonic Temple, 
four stories, Ashland, Ky. 

Mr. S. W. Calhoon, formerly with Strong, Carlisle & Turney, has been ap- 
pointed manager of the Cleveland branch of the Brownell & Co., of Dayton, 
O., with headquarters at 30 South Water street. Mr. Calhoon is prepared to 
furnish estimates on boilers, engines, saw mills, tanks, heaters, etc.; and as he 
represents one of the most reliable firms in the business, can be relied upon to 
turn out the best work. 

The Jeffrey Manufacturing Co., of Columbus, O., report business as good 
in their different lines of specialties. They have many large orders on their 
books for elevators and conveyors for handling material in bulk or package, 
and have recently purchased a tract of land adjoining their present extensive 
works, on which they bave erected a large and substantis! brick building, that 
they may be better able to take care of their growing business. 

H. J. Reedy & Co., manufacturers of elevators, Eighth and Lock streets, 
Cincinnati, O., bave the following contracts: The Pickening Building, Fifth and 
Main streets, Cincinnati, O., one hydraulic passenger elevator and one 
hydraulic freight elevator ; Kuby House, Mun’ce, Ind., one bydraulic passenger 
elevator ; Doxey House, Anderson, Ind., one hydraulic passenger elevator ; the 
Four Seasons Hotel, Hanegate, Tenn., one Climax steam passenger elevator. 

At a recent meeting of stockholders of the Eagle Iron & Steel Co. the 
following nine directors were chosen: H. A. Marting, S. B Steece, Joseph 
Fisher, C. H. Ketter, A. Winters, F. C. Tomlinson, Geo. B. Davis, W. D. Jones, 
Lewis Jones. In the evening the D'rectors held a meeting at Gen. Enochs’ 
office, when the following organization was perfected: President, H A. Mart- 
ing; Vice-president, S. B. Steece; Secretary and Treasurer, F. C. Tomlinson. 
The election of a superintendent was deferred. A communication from Lewis 
Jones was read, to the effect that he subscribed stock, $8 ooo, in the following 
manner : $3 000 cash down and $100 a month till the balance of the $5,000 was 
paid, which subscription was conditional on his election as superinterdent for 
four years, and the sole authority of doing all the buying conferred on him; 
and that if at any time the company was dissatisfied with his services, it should 
buy his stock at par. This proposition seemed so vigorous in its terms that 
the directors laid it over for future action—[Ironton (O.) Register. 





Canada Flates. 

The demand for Canada plate has this season been unusually large, both 
in this market and in that of the United States. The manufacture of stove 
pipe is the industry which gives the main support to trade in Canada plate, 
but there are other applications of this material which afford a basis for a good 
deal of business in it. Trunk makers and the manufacturers of certain 
descriptions of packing cases call for a considerable amount of stock in a year. 
The stove-pipe trade goes hand-in-hand with the trade in stoves, and there 
have been preparations made for a big Fall business in stoves. This has given 
more than wonted activity tothe demand for Canada plate. Some of the 
largest sales ever made on this market have been made this week. A lot of 
1,000 boxes was taken by a manufacturer who will turn it all to uses other than 
stove-pipe making. This shows a developing market for this class of plate. 

There has been very general dissatisfaction this Fall with the Blania plate 
received. Hitherto this has been in strong request here. But the quality of 
the stock that has come in during the present season is far below the stand- 
ard of that received in former years. The samples have in the majority of 
cases determined importers to cancel orders, and among those who accepted 
shipments there has been an unusual experience of returned stock from deal- 
ers. The stock has been very brittle, and almost entirely lacking in bright 
plates. This is unfortunate for the manufacturers, as it has cost them an 
exceptionally good season’s trade. Other brands have had a strong run, and 
have maintained the standard of quality which has always been credited to 
them.—[Hardware, Toronto. 





Swiss Method of Hardening Cast Steel. 

The following is said to be the Swiss method of hardening cast steel for 
cutting tools. Mix in a suitable vessel four parts of pulverized resin and two 
parts of train oil. Stir well in this one part hot tallow. Into this mixture the 
article to be hardened is plunged at a low red heat and held there until thor- 
oughly cooled. Without cleaning off, the piece is again put into the fire and 
suitably tempered in the ordinary way. An examination of steel thus hard- 
ened indicates that the hardening is deeper and more uniformly distributed 
than is commonly the case, and that the steel is less brittle. Articles thus 
hardened have excellent and durable cutting qualities. 





Chicago and Return, $6 00. 
Patriarchs Militant I. O. O. F., Cleveland Canton No. 33, will run an excur- 
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sion to Chicago, via the Nickei Plate, Monday, November 16th. Train leaves 
6.30 A. M., giving seven days to visit the city of the World’s Fair. The Ameri 
can Fat Stock, American Live Stock, American Poultry and American Dairy 
Show will be held November 11th to 21st. Procure tickets from following 
members: G. W. H. Young, 903 Woodland avenue; J. A. Robinson, 52 Public 
Square; H. Cohn, 778 Lorain street; A. T. Van Tassel, 250 Detroit street , R. 
Mohrman, Minnesota and St. Clair streets; E. S'ade, 1954 Euclid avenue; F. 
Freedle, 34 Scovill avenue ; A. J. Spencer, Cataract House, Newburgh; E. A. 
Cobb, 1205 Cedar avenue ; C. H. Cobb, 1377 Cedar avenue, and Nickel Plate 
agents. 





NICKEL PLATE excursion to Chicago, November 16th. Tickets good 
seven days; $6.00 round trip. 





TAKE the I. O. O. F. excursion to Chicago, November 16th. Train leaves 
6:30 A.M. ' 


THE STIRLING COMPANY 


“MANUFACTURE 


The Safest. Most Economical, Compact and Durable High Pressure 


WATER TUBE BOILERS 


All Wrought Steel. Large Mud Drum. Perfect Circulation. 








By removing four manhole covers access is gained to every part of the boiler. 
Dry steam and great economy of fuel guaranteed. 


NEW YoRK OFFICE: 
74 Cortlandt St. 


PITTSBURGH OFFICE: 
Lewis Block. 


GENERAL OFFICE: 
Pullman Bldg., Chicago. 


Works: BARBERTON, SUMMIT COUNTY, OHIO. 





SL2OO.OO 


We take pleasure in announcing to be 
the price of the 





No. 3 Universal 


Cutter and Reamer Grinder. 


PREVIOUS PRICE, $260.00. 


We have also reduced the prices of 
several other machiues. 

Our machines and tools are made with 
the intention that they shall be the best 
of their respective classes. 






ae Brown & Sharpe Mg, Co, 
= rown & Sharpe Mfg 


——_- PROVIDENCE, R. I. 










150 to: 2000 H-Pe_batest Design» 

FOR ROLLING MILLS AND ALLOTHER > & 
WORKS WHERE LARGE POWER AND 
CLOSE REGULATION IS REQUIRED 


CONTRACTS MADE FOR COMPLETE 
— STEAM PLANTS. —— <= 
ENGINES ALWAYS IN STOCK. : 














TYPEWRITERS. ets 4~pere 
, $To Advertisers 


If you wish 
to advertise 


| and need instruction, send one dollar 
; for our ** Book for Advertisers.” A 
little study of that book will enable 

you to decide what you ought to do, 

¢ and give an idea of the probable cost. 





If you instruct us 


to place a certain amount of adver- 
tising for you in the way we think 


THE REMINGTON tne 
STANDARD TYPEWRITER | $ wantaxauthemestsond;youshould 


Aa you vih to RCOORRESER. and make 
Is to-day, as it has ever been, the suitable arrangements for payment. 
’ Your order will then receive all the 
leading Ty pewriter. attention that it requires. 
Careiully tested improvements are ° 
constantly added to this famous ma- if you wish 
chine. an advertisement 
TRY OUR PARAGON BRAND OF TYPE- penyes 
WRITER RIBBONS prepared and a plan of advertising 
° marked out ; to be told what papers 
WYCKOFF, SEAMANS AND BENEDICT, you should use, and what the cost 
137 Superior St., Cleveland, O. will be, we will furnish the adver- 
tisement and the plan—either or 








THE 


Patent Economical 


CUPOLA. 


15 to 50 Per Cent. Saving in Fuel, 


With Corresponding Increase in Quality 
of Iron Melted, Over any 
Existing Cupola. 


5 Per Cent Saving Guaranteed. 









Can be Applied to any Type of Cupola Now in Use. 





400 IN USE IN EUROPE. 
U. S. REFERENCES CIVEN. 


AGENTS WANTED. 


UNGER : WIGHAM, 


301 Phenix Building, Chicago. 





both, and submit them for your con- 


MICHIGAN —— 


EMERY WHEEL (0, § ces" 


advertisements, 
194 Catherine St., Detroit,yMich. 


electrotypes and estimates the ad- 
vertiser pays us. For the expense of 
plactes advertisements and watch- 

ng the fulfillment of contracts we 
are paid by a commission allowed b 
the publisher of the paper in whic 
the advertisement appears, 


If you want to learn 


all the ins and outs of advertisin 
without any cost or trouble, ae | 


Solid Emery & Corundum 
Wheels, to Run Wetor PRINTERS’ INK regularly, carefully, 
studiously ; issued weekly, $2a year. 


Dry, Special Shapes. If you wish a complete catalogue of 
| all newspapers, send $5 for the Amuri- 

can Newspaper Directory. 
For any further information address 


GEO. P. ROWELL & C°., 
Newspaper Advertising Bureau, 
10 SPRUCE ST., NEW YORK. 





Perfection Saw Gummers, 





S@SEND FOR PRICE LIST. 





FOR 
ARTISTIC 
SPICER MANUFACTURING CO., PRINTING 
New Philadelphia, O WRITE 
Pe CLEVELAND 


General Foundry and Machine Work, | PRINTING & 
Heavy and Light Castings. PUBLISHING CO., 
Privilege to make estimates solicited, CLEVELAND O. 
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BE SEATED! 


YOU LOOK LIKE May 
AMAN OF SENSE. 
WE WISHTO TALK TOg—» 

YOU ALITTLE ABOUT {> 


. ww 
MUSKEGON 
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When You Have Absorbed 


TME 


FOREGOING FACTS AND FIGURES 


You are beginning to reach a point where you will appreciate the 
location of the City of 


MUSKEGON. 
Notice on this Map on the wall, and in the Cut below, 


MUSKEGON’S CENTRAL LOCATION 


IN THIS GREAT 


TEN MILLION POPULATION DISTRICT. 


IT HAS THE BEST LOCATION IN MICHICAN. 

















I wish to say to you that for the Manufacturer or Investor 


THE CITY OF MUSKEGON, MICH., 


offers greater opportunities, has more real merit than ANY young 
City of the United States. 





AM aware that this is a BoLp STATEMENT, but I am prepared to give Facts and Figures 

that will astonish you. Notice this map on the wall, the Lake Michigan District. four 
States, having a common center (Lake Michigan). These four States, bordering on the only 
great body of water lying wholly within the United States, have an average age as States—61 
years—and no district of the world ever made sucha recyrd. These four States: Illinois, 
Indiana, Michigan and Wisconsin, had, by the census of 1890, 9,781,255 population, or nearly 
one-sixth of the entire population of the Union; they have over one-fifth of the railway 
mileage of the United States, and over one-tenth of the railway mileage of the world; and 
talk about rapid growth—Look at this table: 








OBJECT LESSON. 





LOOK AT THIS! 


MICHIGAN CIRCLES. 
NAVIGATION CITIES. 






Radius of Each Circle, 125 Miles. r 


POPULATION :—Each Circle has 
in round numbers In United Hees; 
States population as follows: i 

wt & CO ENONS. CH 











SAGINAW CIRCLE, ; : 1,725,000 
DETROIT CIRCLE, - ; - 2,600,000 
MUSKEGON CIRCLE, __ - } 2,725,000 


NOTE.—See Cram’s Atlas, Census 1890, by Counties. 




















a NAME OF STATE. GAIN LAST 30 YEARS. PRESENT POPULATION—1890. 

I soc concensncntcccspsocssies 2,106,585 3,818,536 

FIUDLA NA ...cccescooscevessccccosecses 1,514,117 x 2,189,030 

IGA Wirecnsccnsvtcsescocceciee 1,340,679 2,089,792 =m 

WISCONSIN ..ccecescssossecesseone 907,016 an = 
WEBS iaiscoss ccsasatstesosvicd 5,868,397 >, 9,781,255 és 








This 30 years gain—5,868,397—is MORE than the present ENTIRE POPULATION 
of the following FIFTEEN STATES, viz: 





; ER vin ncecicatnasicassciotadieccnsonid 1,204,002 
OTE :— NN sss cccconscceahenmereamsrsenen RE 
MICHIGAN, which is twenty NITES i ccncncésonccttemnteveusesentas 745,861 
II cdiewecenecchaotnce €60,251 


years younger than Illinois or 
Indiana, made nearly 


23 PER CENT. 


of the entire gain of this four- OE EO ao i bstsasndcicticrsssccceneeccs 
state district for the last thirty | 12 Utah 


ES icc vcncecnecstnonten cccccccscee 332,205 
New Hampshire 
See BONEN cose xcancnensntsacrauhassanvent 
Delaware......cccccss 
ERIE co cicscsncccces 












Ow ON AUN FW NH 











13. Oregon 
years. 14 North Dakota.. 182,425 
15s South Dakota 327,848 
THE FOUR-STATE GAIN WAS 6,868,397. aa 
NOIR TE aceientsevoncassieensopsiauques 5,796,598 
16 West Virginia 760,448 
: BE PINE aiconisnsecncntnnsosskeseseancsacenes 1,040,431 
The present population of this | 18 Florida .......c.cccccssseecessescseesseecacees 390,435 
four-state district is 9,781,255 or | 19 18h 84,229 
20 New Jersey.... 1,441,017 
MORE than the 22 opposite: BE [oar Wyoming. ....cccecessessescssssessscseneeees 60,589 
0 EO PEs sccnccedtnonxascwoastnesaiccees, LEE 
See U. 8. Census 1890. —siiiccasicaamlatie 
TOCA] .reosccreccccecenccsesesecseccessSy 788,000 





NOTE.—Michigan gained more population in the last 30 years—see table above— 
than the present entire population of Connecticut, Vermont and Delaware combined, or within 
5,000 as much population as Oregon, Washington, Colorado, Montana and Nevada Lave 
combined. 


NOTE.—Michigan gained more population in the last 10 years than Virginia and 
Georgia together gained, or than Kentucky and Tennessee, or Alabama and Mississ- 
ippi combined gained. 


YOu ARE SURPRISED AT THIS It was your impression that all the growth 

. and wealth of this district was at the south 
end of Lake Michigan, but let me tell you right here that the great intrinsic wealth is farther 
north, in the Iron, Copper, Salt and Timber district. The hardwood forests have scarcely been 
touched. Michigan puts out yearly over half the Iron Ore mined in the United States; more 
than all the Southern States combined. Nearly every pound of Steel made in Pennsylvania 
and Ohio is made from Ore coming from this district, (96.3 per cent of the Steel output of the 
United States for 1890 is accredited to six States lying along the Great Lakers) and this output 


was 100,000 tons more than that of Great Britain for 1889—-MICHIGAN FURNISHED 
THER ORE. 


The great business centers of this Lake Michigan District are the Coast Cities. Muske 
gon is third in size on this great body of water and has the finest natural inside Harbor on 
Lake Michigan, sixteen miles of water front, all available, deep water—114 miles from Chicago 
and 85 miles from Milwaukee, with which two cities navigation is open the year round. 
Only 175 miles by navigation from the greatest Bessemer Ore shipping docks in the world. 
Rare combination—Raw Materials, Best Shipping Facilities and Best Markets in the 
United States. 


IT IS AN ACTUAL FACT that cargoes of heavy merchandise can be carried from 
Muskegon to the business center of Chicago quicker and for less money than the same 
quantity can be brought in by rail from points 10 to15 miles outside the limits of Chicago. 
Noexperiment. Doing it now. 


These great advantages are beginning to be appreciated. Twenty-one factories hav 
been located in the last eighteen months. Among the factories secured are: The Alaska 
Refrigerator Co., Large Rolling Mill, New Steel Works, Chase Bros. Piano Co.,, 
Sargeant’s Invalid Chair Co., Nelson Piano Co., Mich. Washing Mach. Co., Malle- 
able Iron Works, Machine and Foundry Co., Electric Alarm Co., Shaw Electrie 
Crane Co., Houck Furniture Co., Electrical Power Co., Muskegon Cracker Co., 
Standard Oil Co. Barreling Works, Morton Key Seating Co., Kelly Bros. Mfg. Co., 
Heaps Earth Closet Co., Gray Bros. Mfg. Co., Hartshorn Shade Roller Co., New 
Flouring Mill—All just completed or now building. 


Why do you “* CHASE RAINBOWS ” on the outskirts of the Country, 
and invest at high prices, when you can get property near the 
great business center of the “ Central West” for half the money, 
and having double the intrinsic worth? 


A GOLDEN OPPORTUNITY IS BEFORE YOU. “wer coco atpocca 


MENT Co., composed of 
leading citizens, have just commenced their 2nd Great Lot Sale. 2,000 Lots at the uni- 
form price of $165 each, location to be determined by allotment as soon as 50 per. cent. is 
paidin. Terms of Subscription: $15 down, balance $10 each month. $165 secures you a 
good lot, 5ox125 feet, with alley im rear, in the phenomenal addition “ MUSKEGON 
HEIGHTS,” which addition is pronounced by Real Estate Experts to be as fine an addition 
as any city in this country can show. It is less than one and one-half miles from the business 
center of the City of Muskegon, with which itis connected by handsome, paved streets and an 
Electric Street Railway. This addition has twelve large factories located upon it now ; has good 
Hotel, Brick Blocks and Stores, Depot, three paved streets, a large number of good residences 
Every lot is level and desirable. There is not a lot on the addition worth less than 
the price asked. The net avails of this sale to be used to locate ten more factories. All the 
factories on Muskegon Heights are solid,substantial brick structures, the smallest is sox150 feet, 
2 stories ; the largest plant is two buildings, each 60x400, one 2 stories, the other 3 stories high . 
the latter plant is owned by four Bank Presidents and is the largest factory of its kind in the 
world. DON’T MISS THIS OPPORTUNITY. Such chances for sure paying invest- 
ment are rare. 


If you wish to subscribe, remit by Money Order, P. O. or Express, or Bank Draft, to 


F. H. HOLBROOK, Sec’y Board of Trade, or 


HOLBROOK & MXCcCDONALD, SALES ACTs.. 
MUSKEGON IMPROVEMENT CO. 


REFERENCES: Any Bank in the City of Muskegon Send for Maps, Plats and Informatios, 
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Alphabetical List of Advertisers 


The star (*) indicates that the adv. appears 
alternate weeks ; the (}) oncea month 
the double dagger (f) once in three weeks. 











PacE 
Aitchison, Rob’t Perforated Metal Co......... 15 
Act, John Oe Ea ccicecsesccesces. cssees 12 
Automati Tine Stamp & ot ter CO...000.. 14 
*Arey, Clarence O............ teers 
Buckeye Engine . Sandpaneeeabeuctsouses aicrenestiniie 20 
IEG Pic It cssveceupentbeseeceatstoreesevistecess 14 
Bischoff F F. & Co srapaupuedeendiniadéine bichian eeciala 16 
*Berger Mfg. Co. scacuiiaiiidicamsiettshenamenahii 19 
Babcock & WiiCOX CO.......seccsscsssssvevessecores 


Bu ffalo Spc cialty Y Ig. Cv.......cccccccccrssssesenees 
Bostwick Stee! Lath Co................ ns 

7Bvutman Furnace (n......... 
Besse t, Pie-l vy & Train... 
B own & “harpe M'g Co 
ES Ud WP thedds secmantbain 


Cambridge I. on & Steel Co..............e0sscceres 13 








{C.evelane Electrical Mfg. Co ...........0..:s0000- — 
Cleveland City Forge & Irom Co ........ccccceeees 20 
Cleveland Twist brill Co.......... - 20 


Cleveland Iron Mining Co. 
Clevela d Kol'ing Mill Co 
Cleveland Desk Co............ 


Col jau Victor. ~ 
Canton Irun Fo: t ary Co. 
Cambridge Kk O0fing Co............ccceceescceeceneeeees 












SE PGI dlntdnedarcenste cevechessortenvosacoepesouin’ 20 
Chester steel Cas ing Co..... ......0.. ccsesccecseres 15 
*Cincinna:'i Currugat'ng Co....... .....cccccsseress 12 
Chandler & Tar lor Co .....cc00.....sseceeeee a 
SERS 09? 1B WIE Ciiucins.-canscacecscoveenescseossocccses £8 
Central Thomson- Houstoa Co. udvecabcustengenite 9 
I GI iret sets cantnsceprignctasovespueces concoscceues 18 
Dearburn Drug Nee ean Giicscten 

Dixon, Jos., Crucible Co.. ween ciel 

MEE EO. ncicntbcivaidapansebiiccs ‘neoceseseseoes weocssecstoes 15 
Enterprise Boiler Co ............... wees phdapecmess OR 
Edis -n ‘-e eral Electric Co 1§ 
SS RE Ee ae - 20 
Eclipse Elec.rotype & Engraving Co............ 17 
Jf 1 eee ees —— 
| Re Ag 5 . 16 
Fuller Bros........... . 15 
Felkel, ®......... - 16 
F.tzgerald, W T.. 14 
Graham ‘wist Drill Co saboveecedamadaes 

BETO DERCHINE CO ..ccccovesevcnccscccsssece 

*Garfield Injec or Co.......... 

Garry tion Koofing Co.. 

Graves, L.§.& > n......... 

Gerlach Peter & Co......... 


*Gillette & Lewis.. oaecnnieda 
Hazelton T: ipod Boiler Co... 

OE BE a eae 
Harrington & King Fertorating Co........... 12 
SE § Rae ee — 
Har.ford Stesm Boi er insp. & ius. Co....... 16 
SSN PENI COO dcccecsecesccrnctecsecetsmensasane 9 
Hartman Sliding Bl nd Co..........-...cccsseseesees 16 
SR 0 ok ee 


*Indiana Machine Works........ 
Brees Clad Patat Co... .cscciissccccess 
OIE SEED Wt: WON is. co, ccbsncoreresccccssctonsaneonse 


SEES ts UTE GUY anesendt “asnccouveeneuscotensvssticiassns 
effre y Mfg. CO scoccctncccesscocscesseccons 
SBES, JAM™|S ...cccccrcovcccccccce-socccceee 

Mime ber ar TH 7¢ Bad CO.....cccccocecseceoccssceseoncsese 


SNE PURE GOD = bac cncsiccssedccevensvacdectenes 

Lan mete fasee lip decnitibaser soeeeaananesetinitecess 
*Long Steel & :ron R Ofimg Co .......cscreeceeees 19 
*Leffel Water Wneel & Engine Co .............. —_ 
Mu dock, James, Jr 
M iicn Mfg. Co........ .. 
MUNN ME Oo Pisccsussivceccese 
*Mc ‘ombs,C. E.. 
Michigan Kmery Wheel Co 10 


POR ee MOTIMh LOT Od. cascaccsernseoseseccossosconse oo 
New Philaoely hia iron & Steel Co............... 12 
*N les Iron & Steel Koofivg Co 
Outhwaite, J. BH. B& C0...cccccccccosccccese 
Oglebay, Nurton & Co..........2.-.000- eeeee 
INI TC. TE ccculccarndubhicrastoosusenteqeetasounaes seaese 
Pope, E.C.. Gt LR ee 
Parkin & Borworth Co................. ; 
Palmer, Cunnin ham & Co. naneehes 
Pitt-bu gh & Wheeling Coal Co.... 
Penberthy njector Co ...........-.c00 
Pollock, Wa. B. & Co....cccoscccscccee 


I Mae MPU INIT A OOD voccents ccccucsosncenvnencchecsé 
Rewell G o. P. & Co........... 













Reyoolds B os........ siaelancasbe Bi 
Schleicher, Schurz & Co....cccccrcccrecorsressccovee 18 
OE EE EE ae 19 


UNNI WO , 50A che ciciotedyvacsieabebhoctaelbeers cacubs coxsse 
Sovthwark Fo. ndry & Machine Co............ 
DINU ED csnsthseaseietione.  .cuianatenctecanseaeieveccsané 
Boiler 1) B Brerce MLE. Co....5.cccccccccecececsssococe 
SR OE ers 
Shepard, #.L., Agent.... 

Sp-ulding & Metcalf 
Skinner Engine Co........ 


DENNEN, UY UD :canciscenaccckeansncendancenenibastedsaupdubuea 

gE 1 ge ee oe 

INL SU UIIIN - Iroc tauc ccasat'ebncdscoammanbnéencsbecaeee — 
Toledo May hine & Tool Co.......cccccccccccccsscesce 18 
See Pe AIH, Wi ndihdaicastienccsbede« © meceindsscousenes 18 
Totien & Hogg tron & Steel Foundry Co... 10 
Van Duzen Gas Engine Co....cccccccrccsresseccceves IF 
RINE SUUNE Slt canccinvdevedaces -caebapbereuanetincnereeaceses 16 
Union Electrotype Found ry.............ccccecseses 14 


Unive s+1 Radsal Drill Co............... 
Ung-r & Wigham.. 

Union P. oto Engraving Co. cooee esececee 
RR. 2a ee ae — 








Webster, Camp & Lane Machine Co............ 14 
West. Thos. D. Foundry Co.. owe 14 


Westir ghr use Machine Co.. 
Wyckoff, Seamans &  eetstenepieaRe 








VICTOR COLLIAU, 


Sole Manufucture f the 


tonenessoenrs 
toneeenente 





re 
eee COLLIAU CUPOLA 
ME 287 sertorson ave. 


DETROIT, - MICH. 








CARD. 


We have improved our fecilities and are now 
making 


IRON & STEEL SHEETS 


of superior quality and finish. 


Cold-Rolled Smooth Finished. 
Our Cold-Relled Smooth Finished material 
is giving excellent sa'isfaction t» the trade. 
Tne *rov makes a handsome. finely finished 
stove-pipe. » d the seel, elegant eibows., 
Th s meteri+1 is #10 used for a variety ot 
other purposes where nice finish is an object. 


Roofers. 

We are@reducing a specially good quality 
of Koofing Material of all kinds. Our Stcel 
standi g eam quality is flat and smooth and 
when laid 1 oks as well as a tin roof. All 
ned ing seam quality sheared on Squaring 
Shears. 


Our Mill. 

We have five sheets mills preducing one 
thousand tons per month and can invariably 
fillcrders with reasonable promptn ss We 
make all ganges from No. to to No. 30, and «an 
roll to 36 in. wide. I qv» ries will receive care 
ful and prompt attention and we solicit your 
corre: p nderce. Visitors are always welcome 
and accorded courteous treatment. 


— THE— 


New Philadelphia Iron & Steel 


COMPARY, 
New Phiiadelphia, Ohio. 








A pamphiet of information and ab- 
stract of the laws, showing How to 
Obtain =e Caveats, Trade 






“361 Seeathane 
New York. 









SPLENDID CHANCE 
TO ESTABLISH SOURSELFIN A 


Good Paying Business. 


I have for sale a small MACHINE SHOP with 
good Tools, now manufacturing spe ialties 
and a good jobbing trae offered. LOW 
RENT. Can work intoa big business. Call 
on or address 


JAMES JENKS. 


Dealer in Machinery, DETROIT, MICH. 


FOR SALE. 


Manufacturing Site 
ON CANALT ST , CLEVELAND, 
Adjo'ning White Sewing Machine Co.’s P’ant 
About 67 [t tront ex ending back to Valley R. 

R. tracks. For particulars address 


B. M. GARDNER, 


CARE IRON TRADE REVIEW. 











Advertising. 





F you wish to advertise anything anywhere 
atany time write toGKO FP ROWELL & 
CuU., No. 10 Spruce st., New York. 





je one in need of inforration on the 
subject of adverti-ing will do well to ob- 
tain a copy of ‘Book for Advertisers,’’ 368 
p+ges, price one dollar. Mailed, postage paid, 
on sece pt of price. Containsa careful com- 
pilation from the Aw ericau Newspaper Du ect- 
ory of all the best papers and class journals; 
gives the circulation rating of every one, and 
a good deal of information abouc rates and 
other matters pertai: ing to the business of 
advertising Address R'*-WELL S ADVER- 
TIsING BUREAU, 10 Spruce St., N. Y¥. 





Plate Iron Washers 


A SPECIALTY ! 
Even in Gauge, 
smooth and well 
finished. 
Cut from new plate, rolled expressty for the pur- 


pose. a@ Write for prices, Address, 


MILTON MFG. CO.. Milton, Pa. 





OFFICE AND WORKS 
224 & 226 NORTH UNION St CHICAGO, ILL.U.SA 
PAKFORATKD BRASS. PERFORATED TIN, = *** ¥*™" Gewryyaicim™ 
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JOHN ADT & SON, 
New Haven, Conn. 


Builders of Machivery for Hardware 
Manufacture, 


Automatic Wire Straightening and Cutting 
Machines, Butt Milling Machinery, 
Butt Drilling Machinery, Rivet- 
ing Machines, Foot Presses, 

Sprue Cutters. Etc. 








HAS YOUR WAREROOM 





BEEN ROBBED? 


Our corrugated or plain Iron or Stee] SHUTTERS and DOORS 
will render it Fire and Burglar Proof. We also cover wooden 
shutters and doors with flat painted sheets, either plain or 
with corduroy corrugations. For prices, etc, address 


The Cincinnati Corrugating Company, 


BOX 320. PIQUA, O. 











[RON CLAD PAINT CO. tren ciadPaintco. 


Factory, 76 &77 Central Way. Sec. & Treas., No. 3 Case Bulld’g, And get the 
CLEVELAND, OHIO. 


gpneins article, 
and aoe liability of suit for 
using an article made in viola- 
tion of the patents issued to 
Wm. Green, and now owned 
by this Company. 


IRON CLAD PAINT is the 
most durable, most 
fire-proof and cheap- 
est Paint made. 

FURNISHED both Dry and 

Ground in Oil. 


USED BY NEARLY ALL 
THE RAILROADS 


IRON CLAD 
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CATALOGUES 


Printed in the Hig].est Style of Art, by 


The Cleveland Printing & Publishing Co, 


Cleveland, O: 





CLEVELAND ROLLINC 


MILL CO., 


MANUFACTURERS OF 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel are indet tee’ Bar and Spring Steel, Steel Street —. Steel Oi) 


Barrel Hoops, Wire of all 


nds, Iron and Steel Boiler Plates, — and B 


Sheet Iron, Corrugated Iron Roofing. Sheet 8 





IRON AND STEEL MARKETS. 
PIG IRON. 


CLEVELAND (f. ©. b. cars, net cash) 
Bessemer, $17 30; No. 1 Foundry, $16 80; No.2 
Foun , $15 80; ie. ores, 2 Forge, red short, 
$14 80; 0. 2 Gra: a. $14 30; No. 
1 American Sco Bo; No. 2 American 
Scotch, $15 80. 


CHIcaGo (reported by Messrs. Rogers, Brown 
& Merwin): Southern Coke No.1. foundry, 16 25 

1700; Southern Coke No. 2 Foundry, $15 25 
p+ 00; Southern Coke No.3 Foundry, $14 75 
@15 s0; Southern Coke No1, Softeners, $15 25 
@16 00; Southern Coke No. 2, Softeners, $14 5° 
@15 25; Ohio Silveries No. 1, $17 50@18 0 ; 
Ohio Silveries No. 2, $1650@ 1750; Ohio 
Strong Softeners No. 1, a co@19 09 ; Ohio 
Strong Softeners No. 2, $17 25@1 as Lake 
Superior Charcoal Nos. 1 to 6, $17 18 50; 
Tennessee Charcoal No. 1, 18 oc 19 00; 
Tennessee Charcoal No. 2, $17 00@18 00; 
Southern Standard Car Wheel, $21 00@23 00; 
Tennessee Standard Car Wheel, $00 0o@oo oo. 


CINCINNATI oaperted by Rogers, Brown & 
Co.): Founpry Irons—Southern Coke, No. 1 
pete yh $15 ¢ oo@15 50; Southern coke, No. 2 
and No. 1 soft, $14 00@$14 25; Hanging Rock 
Coke, No. 1 foundry, » $16 Oy §°3 ackson Co. 
Stone Coal, No.1 foundry, $ 1700; Ten- 
nessee Charcoal, No.1 antes 17 03@17 50 ; 
Hanging Rock Charcoal, No.1 foundry, $ $20 co 
@22 00. MILL Inons—Standard Southern Coke, 
grey forge Li 75@13 00; Standard Southern 
Coxe motti. $12 50@12 75; Cold Short South- 
rn Coke ‘orge, $12 75@13 00; ym 
Ohio Neutral 


at grey forge, Ri 15,00@15 50 
Carn WHEEL AND MALLEABLE—S 


bama Car Wheel, $19 50@20 50 ; = eee naanl Car 
Wheel, $18 o0o@19 09; Lake Superior Car Wheel, 
$19 50@20 50. 

BUFFALO (reported by Rogers, Brown & 
Co.) : Mahoning and Shenango Valley strong, 
No.1 vounery, $16 00@17 50; Mahoning and 
Shenango Valley strong, No. 2 Foundry, $15 00 
@16 50; Ohio Softener No. 1, $16 25G16 75 ; Ohio 
Softener No. 2, $15 25@I5 75; Jackson €o., Sil- 
very No. 1, $18 co@oo 00 - Jack son Co. Silvery, 
No. 2, $17 00@00 00 ; Lake Superior Charcoal, 

$18 50@oo oo ; Tennessee Charcoal, $18 00@19 00; 
Soulners Softener No. 1, $16 25@oo oo; South- 
erm Softener No. 2, $15 50@I5 75; Southern 
Strong No.1 Foundry, $16 75@oo 00; Southern 
Gar Wheel 2 Foundry, $16 25@o00 00° Alabama 
a Wheel, $19 75@2! 75; Hanging Rock Char 
coal, $21 00@22 00. 


AMD MALLE 
ABLE —Southern ‘uientned tom key $19 00@ 
19 33 Southern (other brands), $17 00@18 00; 

Lake Superior, $20 00@21 oo. 

St. Louis (reported a Rogers, Brown & 
Meacham): Hot Bast CokE AnD CcoAL— 
Southern Coke No. 1, $15 5 15 75; Southern 
ae 2, $14 Fie th 75; 80 - ~ — No. 3, 

13 75@14 25; uthern rey ‘orge, $13 2 
13 50; Southern Charcoal No.1, $17 2 Miscou! Poy 
Southern Charcoal No. 2, $16 A ale, 25; 

Charcoal No. 1, $15 50@16 00 


No. 2, Ses: = Ohio lies 2 ‘8 ow 
19 00. MALLEABLE IRONS— 
Lake 8u 


Or, $19 5020 00; Southern, $1 
’ he $19 50@ 


20 00. t St. Louis. 
$0 co ; Bt. Louis, $5 65. 

DErTagolT (reported b einen pgs’ P. arvis & 
Co): Lake Superior arcoal, umbers, 
$18 wed 50; Lake Superior ety Bessemer, 
$16 ao08 7 00; Katahdin (Maine charcoal), foo oo 

"ake Superior Coke, Foun ry, all 
and ra 50@18 oo ; Lake Superior Coke, prane 
ty: all ore, $00 00@o0 00; Standard Ohio 

ack Band, $18 00o@18 50; Southern No. 1 
$16 a Southern Gra 


ibis; | Old Gar eer Wheel foo co@oe ater, bis 
ville 


LOUISVILLE e rted by Geo Hull & 
Co.): Southern ke No. 1 aa $14 50 
1500; Southern Coke No. 2 sees 3 - 
13 755 Southern Coke No. 3 Found? ¢ 
13 25; Grey Forge, $12 50@1275; bouthors 
Coke Silver Grey, "00@oo oo; Southern Char- 
coal No. 1 Foundry ry, $16 00@17 oo; Car Wheel, 
$18 00@20 oo. 


PITTSBURGH (reported by A. H. Childs) : 
No. 1 punter. $16 00@16 25; No. 2 Foundry, 
$15 15 25; Grey Forge, $13 50@13 ; White 
pot ottled, ESR 25; Warm Blast Char- 
coal, $18 00@22 00 ‘° fd Blast Charcoal, $22 00 
@26 00 ; Bessemer, $15 0o@I5 25. 


MERCHANT IRON AND STEEL. 


















































1% te 4 by &% to 1 inch I 80 
4% to 6 by % to 1 inch I go 
1% to 6 b a osc 2 20 
1&1 . to % inch I 90 
1 &r inte inch «2 00 
WH, Mand % by % to % inch 2 20 
Round and Square. 

ted! | 1 80 
2to inch 2 00 

to aif tock 2 20 

i ie ik 4 
4¥ to 4% inch....... 3 30 
4 he hw senese 3 50 

Oval. 

36 $0 1 inch e+e 20 
% to & inch 2 40 
Fa] 2f@ 
* «§ 00 





Half Oval and Half Round. 















































































































































2% to 3 inch 29° 
tor inch 2 50 
te % inch 8 10 

3 3° 

4 & 

Heavy Band. 
to 6b Ba O00 5-16 INCH... ....00.00ceseeee eoeet nen 2 00 
i I = any — pecesaneecenveteeuseses 2 10 
AMEN .ccccccreccccocces cooses® 3 
w ond in HRM 22. none. cose ecccence J 
Hoops. 

1% to 4, Nos. 1g to 15. 2 60 

1% to 2, Nos. 16 to 18.. 2 70 

I 2, No. 19. 2 80 

1% to 2, No. 20. 2 90 

1% to 2, No. a1 3 00 

1% to 2, No. 22 8 Io 

15-16, 1 and 1 » Nos. 13 to 15 2 80 

1§-16, 1 and 1 ’ Nos. Tih DO Bibictestiscccorssinnses vee 2 90 

15-16, 1 and 1%, NOB. 19 ANA 20.......c0ccceceeseeee 3 00 

15-16, 1 and +4 No. 21 3 10 

15-16, 1 and 1 No. 22 3 20 

, Nos. 13 to Is +3 00 
, Nos. 16 to 18. .-3 TO 
Nos. hf eee 3 20 
» ) No. 21 +8 30 
» No. 22 3 40 

I Is FE OD BE cadens ecvesoscevecseesesexschoqumnnnned 3 20 

13-16, Nos. 16 to 18 +3 30 

13-16, Nos. 19 and 20. 3 40 

13-16, No. 21 +3 50 

13-16, No. 22..... +3 60 
» NOB. 13 tO 15........s0000 3 30 
9 NOB. 16 £0 16......cccccccrocscccccevcoccscccccesccoees 3 50 
» Nos. 19 and 20 Re 3 
eS = ee 3 
See 3 

11-16, Nos. 13 to 15 3 

11-16, Nos. 16tor a 

11-16, Nos. 19 and 20 3 

11-16, No. ar 3 

MEINE PING MiMGiuccctacss  eseses apssqcounandigbeenaces cockesned 4 
, Nos. 13 to 15 « 
UII RIND EIR. <circcnscedaciipsosversdidioocnc hei’ 4 
e | Vee ae 4 
¢ MERP SSE IES es Oe 4 
2 ee eee 4 
» No. 23 4 

Light Band. 

i tos 6 by % to 3-16 in 2 20 

I by Nos. 11 and 12 2 30 

1 to toe by 7 ioe 3-16 in 2 40 

1tor os. I1 and 12 . 2 50 
an a6 by % to3-16 in 2 
and 1 3-16 by NoB. 11 Amd 12......cccrseeeeeeeeeees 2 
and 11-16 by 4% to 3-16 in.............ccccsscsesesees 3 00 
and 11-16 by No. 11 And 12.......ssseccseseseeees 3 Io 
— B16 Dy 1% tO 3-16 It. ..rceccrrcecessceceeseeeees 3 30 

16 by sos. Irand 12 3 40 
by to 3-16 in 3 
by Nos, 11 an 3 7° 





Wagon Sox Iron. 
inch, beveled , by Nos. 11 and 12...... 2 80 
8 inch, ae edge y «e 
































inch, “ es * II and 12...... 3 10 
as: - os 1g and 14......3 30 
Sheet Iron: 
No. 10 to 14 2 65 
No. 15 to 17 275 
No. 18 to a1 299 
No. 22 to 24 errece reccncecoccoveqnccoosovecescscoocenccsseccoss 3 15 
No. 25 to 3 3° 
Be. 37. esac 3 40 
TPG, Giircaveeccdcsesminccubsiapacesne cesuabncenvegnenes 3 5° 
Iron Boiler Plates. 

Tank, ¥ inch and heavier 2 60 
C No. 1, 2 85 

cera = 
ange, “ a 3 85 
Extra Flange, x . 435 
Solid Fire = 5 10 


SCRAP IRON AND OLD METAL. 























Net Tons 
No, 1 R. R. wrought scrap..........00000» eevee $18 00 
NO, I Wrought SCTAP.......0.cccccerrsssceessseees « 16 59 
No. 1 Machine cast scrap II 5? 
Iron axles. 23 5)? 
pe | ee eS ee 13 50 
po turning (free from cast)......... = 5 se 
Cast borings...... 
Uncut wrought iron boilers.............:006 - - 4 
Steel boiler plates «+ 16 00 
Grate Bars 8 00 
Pipes and flues (Clean) 12 co 





Tank iron 12 











so 
Hoop and band iron 50 
8h iron H 50 
Wrought drillings............... eoveccsonccecccseoces II 00 
Malieable iron 95° 





Referet O by Messrs. BLACK & PoLLock, Cin- 
nna ; 

















Railroad wrow De ictinisscsencsteviactantablonecsink $20 co 
No. 1 Country Wrought wf co 
Stove Plate 75 
Machine Castings II oo 
H and Bheet.. 8 oo 
Cas 9 
Wrought Ture 12 ee 








THE CAMBRIDGE IRON & STEEL Co 


MANUFACTURERS OF 


SHEET IRON ao SHEET STEEL 


PMBRIO GS: oquared Roofing Sheets a’ Specialty ener 0G 


Co ORRESPONDENCE 
aC AST ers ITED 





Soy T STE 


OF Figg WORKS CAMBRIDGE, OHIO- 


MANACER OR SUPERINTENDENT, 


For Cast Iron Pipe Foundry advantageously located on line of railroad in a 


Southern city; excellent shipping facilities to all points. 


One thoroughly 


competent and experienced, who is willing to back his ability by investing 
$10,000 to $15,000 in stock company. Address 


Cc. H. CARDNER, 


Care of ‘‘lron Trade Review,’’ 


CLEVELAND, O. 





PITTSBURGH & WHEELING COAL (0., 


MINERS AND SHIPPERS OF 


Ohio Steam Coal and Coke. 


ae: on the Cleveland, Lorain & Wheeling 
R.R. Capacity, 3,000 tons daily. 


Office, 6 Mercantile Bank Bullding, 
OLEVELAND, OHIO. 


Lake Shipping Point Lorein 0 
Tas. PATTERSON, Sales Agent. 


CORRIGAN, IVES & CO., 


DEALERS .N 


Iron Ore & Pig Iron, | = 


Rooms 716. 717. 718, 719 Perry-Payne Bid’g, 
CLEVELAND, O 


OGLEBAY, NORTON & CO., 


Successors to Tuttle, Oglebay & Co., 
Commission Dealers in 


Kron = Ores, 


FROM MARQUETTE, GOGEBIC AND MENOM- 
INEE DISTRICTS, 


OLEVELAND, OHIO. 


























k eeeeeeeeresereces 2 75 

Shell............ 315 

345 

ng Flange..... 3 85 
ee ceccceesesses escoesenscceooson ees eceees 4 

Above includes grates: % snhes wide. a 

go to 96 in. wide. - cD extra 






96 to 100 in. wide. 
100 to 104 in. wide 
104 to 116 in. wide 


American Oast Tool Steel. 


ROUND, SQUARE AND OCTAGON. cts, Ds 


1to2in. inclusive 
g16toK%in “* 
7-16 to % and 2% to gin 


¥% to4 in...... 
to a4 WI IRE BG sccce.nccccnencessctcencccccesorsonssesecs 
to 6in 














to ras ae ety EDP CLR ITE 2 TH 
3-6 in 


seeeeseeeoes 











2 to 9-16 wide by 2 to $% thick.............cccseccseseees * 
Bessemer and O. H. Steel. 














Machinery base price,,2 75 
Tire R 75 
BpTINW.......ccccrecccccccccese cooseoveccoeees “ 8 25 
Sleigh Shoe .........-.scrceeeseeeseeeeees « 275 
TOO Calke....crcccccccccssescccccoseceseccees = 3 00 
Cutter Shoes, tapered and burr. « 3 00 
English Tool Steel. 
“ “ Choice” “ange 
Burden Boiler Rivets. 


4, 11-16 and % inches diameter...............4 08 
Be ie va tine and Mé luch dina pposesennes 40 





J. BH. OUTHWAITE. W. G. POLLOCE. 


J. H. OUTHWAITE & CO., 


Exclusive attention given to 
LAKE SUPERIOR AND MENOMINEE RANGE 


KIrom Ore; 


Perry-Paywne B'ld’e. tuevetand, O. 


THE CONDIT-FULLER 60, 


Pig and Bars Iron, 


CLEVELAND. OHIO. 
E. C. POPE, 


COMMISSION DEALER IN 


[ron Ore, Pig Iron 


AND METALS. 











Cleveland, - Ohie. 
Sam’l. L. Matnet, Fred. A. Morse, 
Prest. & Treas. Sec’y. 


Cleveland Iron Mining (o., 


Dealers in tron Ores 


from their own mines near Marquette, Lake 
Superior. 


Rooms 4 & 5 Mercantile Bank Building, 
CLEVELAND 0O. 





BOSTWICK PATENT. 


SFIRE Se = PROOF 


= MH 





A great saving in soestes, ee ag and labor 
Write for Catalogue and 

THE BOSTWICK STEEL Thaw co., 
38 Park Row, New York City. 


Niles, 0 
Mention this Pager. ‘ 





ESTABLISHED 1854. 
PETER GERLACH & CO., 


MAKERS OF 
Saws, Tools and Machinery. 
Office and Warerooms, 28 Columbus st. 
Factories on Columbus, Winter and Leop 
rd streets. 


Cleveland, ©@., UJ. 8S. A. 


DESKS. 














BANK, RAILROAD 


’ _aND— 


OFFICE + FURNITURE. 


Interior Work a Specialty. 
Send for illustrated Catalogu. 


THE CLEVELAND DESK CO. 


97-99 Ontario St.. + «+ Cleveland, Ohle. 
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MACHINERY SUPPLY MARKET. 
Anviis. 
American... 8 Do@re 
Wrights.... 
Bellows, 
(| 
Blacksmiths’ Bullock's... somre 
OTE cones. cconesecseseces 900 sechen weediid 10 
Hand coeee ois 10@se 
Belting. 
peng Belgian OFe sentert a eae 
se re © DOSE... .cocroverrerssereoses 43 


9g BHOTt LAP.....cceeecovcosreerrersreesenessseee 
Sleseiand nabher Co. extra standard. dis fonts 


Shults Raw Hide Leather Belting, single, 


cence eee eeerens ec eeereeee seeenes eeeeee senses serene sensesenened 


and Light Double 
































Standard, oak tanned.........-..cccesseres dis 10 
Alexander Brothers’ pure oak tanned. ...dis 45 
Biowers and Exhausters. 

B. F. Sturtevant’s dis 20 
Boston Blower Co., dis 35 
Buffalo ois 35 
Borax. 

li -~8 Bi2 
White Crayon.............0000 | gross 12@12 dis 10 
Blue ae " 
Ohucks, 
“ ra J binati ,1 dis 40 
. réd Scroll 




























































, doses cvdecevcccctensesseqoeed 40 
= *e ee acocbheccsegsveedbes seeeeesl 8 45 
Whiton’s In dependent dis 45 
National Combination Gis 40 

40 
almond Drill dis 20 
Morse - wstcesctentiadl 
Skinner's Combination “Lathe... or 
ndependent Lathe............... 
si Universal Lathe da 
- Drill 
Cutters and Reamers. 
Cleweland...........ccccseessseee ceceseeee getetnenseed dis 1 
Pratt & Whitney dis 1 = 
, = ‘Sha Milling Cutters Se dis 4 
Sha ng kéeodvensid 
” * 1% Gear Cutters............ccc0 dis 15 
Crowbars. 
cast Steel........ D 
iron, steel points coccseese 4 a3 
Drill and Drill oomenseel 
coist drills. is s0&10 
Morse Taper and Straight shank io ‘ 
so&10 
x and Straight shank Larger 
than 1%” dis 25 
Drill SOcKets............s00rreerereserenereeesneeees dis 25 
Standard Twist Drill dis 55&5 


Emery. 
No. 4 to No. 54 - a tg F. 


2%C 




































































Crystal dis 5@ 
seen ociaenesin leila s 60 
owen dis 10&10 

Files. 
MICHOISON.......00000serseereseneeee dis 60& 10@6o0&10& 10 
™ dis 6o& Stokas 
F Foot senupscoeoess s I 10&10 
Bisck Diamond spocwecetens cocea dis com 1ogeom ion 
arcade Ais 6081 10&10 
Disston’s........-.+s00+ dis 
Western 8 70 
6tub’s dis 25 
@robet’s...... dis 30 
Reynolds Bros.’ Hand Cut..........0.00rreeees dis 50 
ndustry File Works, ety CU tesessesesseons his 50 
Hammers, 

nn Wacecesccccocccescccccvessee scree dis 40 

aioe new lit, Jan. 15, 1887. dis 
Heavy ay and sledges under 5 Ds. the 


over 5 Ds 14¢, new list. 





Jack Screws, 
Illinois Bolt Co. list 
Nats and Washers. 




















Sise of bolt ine B = M4 I 
FEOXAGON oeesecesceneese oe 11 ; - as 336 
Washers ......0...... 4% 

In lots less thas aoe =e» 4 

add rc to list. 
IF ne (wire. 
a ul dis ye &re 
Pon’ ‘Nails, = pease rate 
rh a ‘jots 
Oilers. 

Zinc and FR dis 6e 
Brass And COpper.......ccccsscccsrercsrsseres snseed dis 50 
Malleable (Hammer’s), No. 1, $3.60; mes oe 

MO. g, $4.40 B AOS..........ccceeeeseees Toke 

Packing, Steam. 
Wewbees Dakthend Oi cccicccccssscscccccsccce | cosctaie 
ican ng 

Russia Packin 

talian Packing 
Plum’ Pist 





Morrison’s ‘“ 
Square Flax “ 
Sheet Rubber. 
Excelsior Rubber 




















































































































ol 
Manilla, % inch and over.. scctecececees GQ DIS! 
Sisal, % "Emch amd OET wecscsceccsssseceseeceens Big 
Sand Paper. 
B. A. & Co 
H. H. Barton’s cpsnlieianadsaeeceebinle .dis4o 
New England Flint dis 
Barton’s Garnet is 20 
Saws. 
Disston’s Circular Ais 4o@10 
“ ON aa ee a eae Gis 20 
Mm Scroll Net 
Saw Stubs dis 20 
nf an esbunensoeton etee esseeeeGi® 20 
a “ Star. Ais ae 
Saw Swa, ogy ay =e 3? 
Atkins’ Cicular Sawg,...............ccccseses 
sed Mill, Mulay ae Drag ae cae 
“ "Wood Saws cocceeses 1° 
“  ‘Bilwer Steel 
Cross-cut Saws.............. dis yoc per ft 
= Dexter Cross-cutz............ dis = 
“ Diamond “ deinntuienel dis soc ‘“‘ 
“« Tuttle Tooth Cross-cuts..dis asc“ 
“  One-man perenne 4 gac “ 
. I Handles. pébuadiusdceesivicenocdseed 
oe a al Saw Tools BE MY 8: 
Detroit Saw Works, Gireuiar. ecceeeecoees: is 50 
o “ Mulay momen s 
Screws. 
Wood Screws—New List 1890. 
Fiat head iron .- dis 72% 
Round head iron ...dis 67% 
Fiat head brass. «dis 7244 
Round head brass dis 6, 
Square Cap Ais 65 
H nm Cap --dis 60 
Set C. H.C. P dis 7e 
Machine, fiat head, iron............. pocestinnasesed 65 
Machine, round head, Oe oaaeedeceeeaie dis 60 
Bench and hand— 

Lag or coach......... dis 75@7s&1e 
Coach, patent gimlet point..........ccccccr..---AiB 9§ 
Shovels and Spades. 

Ames’ list November 1, 1885......0.000ss0000s dis 20 
ee ae dis 5.25 
Hussey = “Binns, railroad...........000. coovelis 8.08 
Taps. 

Cards, Hand and Nut to 2 ee nae Ais 50 
Sespentenw’ p> - i teesenenees , 50 

orse 5 
Pratt & Whitney i “ new list cis Ie 
Machine Screw Tap... ccccccrccrsreeseresesseees dis 55 
Pipe Taps to 2% in.. -- dis 7o 
Stay Bolt Taps... dis 25 
Stove Bolt Taps.........cccccrcccrrscscsereecessessseees dis 5c 
Pulley Taps............ dis 4c 

Twine x 2&. 


No. 12, Flax Twine, X and 4s) Refit aI 
= — 


Fig) Hemp, ie 


27c 
tis iatns twine 11 Ke 
--I2@iakc 






D Balls 
Rely wrape ng, 5 Balls to D. 











THE INDISPENSABLE LATHE DOG. 


THE INDISPENSABLE LATHE DOGS can be at 
tached to work after the work is centered in the latne 
They can be used equally as well BETWEEN COLLARS as 
upon plain or straight work. 


DROP FORGED FROM BAR STEEL, 


No. I takes from &% to1Y% inches, price, each.....$1 50 
2 


Ja te 8 ~~ 2» 


“ “ 


3 0 3% 3 50 
Price, per set of } sn to take from Kt to 3% in. ; 50 


PALMER, CUNNINGHAM & CO., L’t’d, 


607 Market St., PHILADEUPHIA,PA, 





GRANULATED RAW BONE 


For Case Hardening and Coloring 


For samples, prices, etc., apply to 


THE ROGERS & HUBBARD CO., Middletown, Ct. ' 





PATENTS 


For INVENTORS. 4o-page Boox Free. Address 


W.T. Fitzgerald, Att’y at Law. Washington, D.C. 
































Vises. 
Bolid Box dis 60 
Prentiss. dis 20 
Stephen's dis 
Barrett’s. ys 
Miller’s Falls. dis 40 
Merrill's. dis 
Howard 35 
Wire. 
New List, Jan. 18, 1 
Brass and copper ; dis 2 ~l 
Bright and annealed, Nos. 0@18...dis 7o&1 
. = Nos. 1 dis 5 
- yee 8 ~—_s To& § 
Sores ‘os. o to 18, mar 709708 
vwanised Nos.oto18 “  ccnieeedl par 




















Tinned market Nos. @ to 18.........0055 ss-00 ate 

secon scecevecsecesvcneosssoesoccosvetoseecessesesG lS $B 

Tinned Broom Wire............+. ae te 

Annealed Fence, Nos. 8 and 9.........0 «++. 75 

Annealed Gra L— TO 8O 14...002.-025 ain 75 
Stub’s Steel hetipecceeiit -$6.co@D dis 3 

 redbabib. 

Coe’s uine, dis se 
G Standard scosesvesGis JOSere 

Itural dis 75&10 

— s5&10,& 3 

Bemis & Call's Combination ...sccvcss.ecce-0- Ais 35 
Donohue’s Engin dis 20810 
Lamson & Sessions Engineers............ ois 60 

Billings & Spencer’s Drop Forged..........dis 25 

William’s = = esecccseeeGlS 25 

Alligator ° eC Gana dis se 








Webster, Camp & Lane Machine Co. 


Automatic or Slide Valve Steam 


Z 





Mining Machinery, 


impreved Band Friction 
Hoisting Machinery, Geared 
er Direct Acting, fer reund er 
Gat repe. 
Wire Rope Haulage 
Machinery, 


EMndless or Tail Rope 
Systems.) 


CORNISH PLUNGER AND 
BUCKET LIFT PUMPS. 


Engines, Sheaves. 


Cages, Buckets. Etc. 


@@"Send for Catalogue D. 


134 N. Main St., AKRON, OHIO. 





KIME: IS MONE W ?: 


SAVE TIME AND MONEY BY USING OUR SPECIALTIES. 


OUR 


Time Stamps A 


Mark the hour and 
minute, the day, 
month and year, by 
one impression. 


Useful, Economical, 
Ornamental. 








PRINTED MATTER ON APPLI- 
CATION. 


E Fee 





)M 


OUR 
Time Registers 
Record the hour and 
minute of the arrival and 
departure of employes 
by their own act, in their 
own handwriting. 


Indispensable for employ- 
ers and just to 
employes. 


THE AUTOMATIC TIME STAMP AND REGISTER COMPANY 


No. 71 Sudbury St,, Boston, Mass., U.S. A. 





THE THOS.D.WEST FOUNDRY, ore) 


CLEVELAND. O. 


IRON.CASTINGS. 


DAILY MELTING CAPACITY 75 TO 

FACILITIES FOR ECONOMICALY TUNING 
SMOOTH CLEAN CASTINGS. 
DUPLICATE WORKA SPECIALTY 










126 Champlain. Cleveland, 0. 


/ STELL ALPHABETS 
QTEELNAME STAMPS 


ESRANOS 





Steel Name Stamps (1-16, 3-32 
or inch letters, 15c. per letter 


Kastlake Metallic Shingles. 


Unequaled for 





ly “eset Set Iron Cor- 
nice Works, 

Detroit, Mich. 

i Send for illustrated 

“| catalogue and prices. 


Mention this paper. 





ELECTROTYPE 


FOUNDRY 


ELEPHONE 2129 








F._A. SACKMANN, 








— 


NS -SPFEC 





Chain 


Belting 


OF 


VARIOUS KINDS 


MALLEABLE, STEEL, 


WROUGMT AND SPECIAL, 





PR 


SEND FoR 


REDUCED 


ICE LIST. 





THE JEFFREY MEG. CO.. 


143 FE. First Ave., Columbus, O, 


Chicago Branch, 





- - - 48 Canal St, 




















\ an, 





a ed 


vs 


St. 
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MOTORS AND sahelaprd 
FOR USE ON SHIPBOF 











c~EDISON= 
AR J EIN 
we EDISON BUILDING , BROAD EE 

















NOTICE !! | 


Who are making the original improvements on this important tool ? 
PRICE on our No. 1 Universal Milling Machine 
with overhanging arm and all latest improvmente. 

$480 net, Delivered 
Net, BelIvere 


At any Railroad depot East of the 
Mississippi—Machine fully guaranteed. 
In stock for immediate delivery. 








PAL. THE (RARVIN MACHINE (!OMPANY, 


Laight and Canal Sts. 








No. 1 Universal Miller with overhang- 
ing arm. 





Bristol’s Recording 


PRESSURE GAUGE p 


Makes a continuous record day 
and night of Steam, Water, 
Gas or Air Pressure. 
Simple, Reliable 
and Cheap. 
HUNDREDS IN USE. 


Will send on trial toresponsible parties. Address 


M. P. SATTERTHWAITE, 
237 Bank St, - - CLEVELAND, 0. 











balsa PROOURIER STEAM TRAP 


— ON TOP. 


The only STEAM TRAP made 

that opens mechanically and 
§ drains itself when steam is shut 
off, 


Sent on Thirty Days Trial, 
SPAULDING & METCALF, 


63 S. Canal St., Chicago, Il. 
51 N. Seventh St., Philadelphia, Pa. 





HOSE who use it say that one pound will 
cover 2 to 3 times more surface and 
last 4 to 5 times longer than any lead, min- 
eral or metallic paint. A tin or iron roof 
well painted will not require repainting for 
10 to I§ years 


JOS. DIXON CRUCIBLE CO., 


Jersey City, N. J. 


DIXON’S 
GRAPHITE 
PAINT 





FROM 1-4 TO 15,000 LBS. WEICHT. 


Crossheads, Rockers Piston-Heads, etc., for Locomotives. 
STEEL CASTINGS of every description. 
Send forcirculars and prices to 
CAS T | N t iE CHESTER STEEL CASTINGS CO., 
CHESTER, Son. $407 LIBERTY st. "PHILADELPHIA, PA, 


‘New York City, - - - N.Y. 





True to pattern, sound, solid, free from blow-holes and of 
unequaled strength. 

Stronger and more durable than iron forgings in any po- 
sition, or for any service whatever 

60,00 CR'ANK SHAFTS and 50,00 GEAR WHEELS of | 
this steel, now running, prove this. 


FREICHT AND PASSENCER 


ELEVATORS. 


L SS. GRAVES & SON, 
Main Office and Works, ROCHESTER, N. Y. 


BRANCH OFFICEs : 
NEW YORK, 92 and 94 Liberty St.; BOSTON, 113 Devonshire St.; $t. LOUIS, 301 Roe Buildin 
DETROIT, Hodges Building. 
SEND FOR OATALOGUE. 









THE: 


ROBERT AITCHISON 


o—-—__—-€ 4 oe 


“eae’ DERFORATED-METAL (0- 


vf\\ “*~ CHICAGO, ILL.-* 7 


w ‘ ie Na , 
>PERFORATED METALS 7 


“OFFICE. 510---265 to 269 DEARBORN ST 
WORKS AT SOUTH CHICAGO. 


RUBBER GOOD 


PACKING, BELTING, HOSE, GASKETS, ETC. 











Ss 





E*wller Bros... 


AGENTS 


JEWELL LEATHER BELT, 148 SUPERIOR STREET, 
. and REVERE RUBBER CO. CLEVELAND. 


THE Ecan Co. 


Nos. 251 to 271 W. Front St., CINCINNATI, OHIO. 
Builders and Originators, 





Designers and Constructors. 


ood-Working Machinery, 


For Every Purpose 


Meeting the requirements of 
PLANING MILLS, 


SASH, DOOR and BLIND FACTORIES, 
PATTERN SHOPS, 


General Wood-workers etc 
With the latest and most advanced 


type of machines for fast and per- 
fect work. 











New “Standard Molder, Four Sided. 


4, 6, 7, 8, 9, 10 and 12-inch. 


Geared feed rolls, two above and two in 
table. Slotted steel heads. 


Send for Catalogue and information. 
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BUYERS’ DIRECTORY OF IRON AND STEEL TRADES. 





Automatic Sprinklers— 
Neracher Sprinkler Co., Warren, O. 
Advertising Agencies— 
G. P. Rowell, New York. 
Barbed Wire Fence— 
Cincinnati Barbed Wire Fence Co , Cincin- 
nati, O 
Belting— 
Fuller Bros., Cleveland. 
Bolts and Bolt Machinery— 
Upson Nut Co., Cleveland. 
Boliers and Boiler Attachments— 
Babcock & Wilcox Co., New York. 
Wm. B. Pollock & Co.. Youngstown, O. 
&. H. es & Co., Cleveland. 
Hazelton Tripod Boiler Co., Chicago. 
Enterprise Boiler Co., Youngstown, O. 
The Stirling Co., Barberton, O. 
Chandler & Taylor Co., Indianapolis, Ind. 
Skinner Engine Co., Erie, Pa. 
Southwark Foundry & Machine Co., Phila- 
delphia, Pa. : 
Leffel Water Wheel & Engine Co, Spring 
field, O. 
James Leffel & Co., Springfield, O. 
Bassett, Presley @ Train, Cleveland. 
Chas. Miller, Beaver Falls, Pa. 


Blowers— 


Cc. E. McCombs, Cleveland. 
E. H. Jones & Co., Cieveland. 


Boiler Solvents— 
Dearborn Drug & Chemical Co., Chicago, Il 


Blowing Evgines— 
The James Leffel & Co., Springfield, O. 
Southwark Foundry & Machine Co., Phila- 
delphia, Pa: 
Coal and Coke— 
a & Wheeling Coal Co., Cleve- 


Cranes and Derricks— 

Wm. Tod & Co., Youngstown. ©. 

Southwark Foundry & Machine Co., Phila 
delphia, Pa. 
Chain Belting— 

Jeffrey Mfg. Co., Columbus O. 
Civil Engineers and Architects— 

F. Felkel, Cleveland, O. 
Cupolas— 

Victor Colliau, Detroit, Mich. 

Unger & Wigham, Chicaeo, 111. 
Cutter and Reamer Grinders— 

Brown & Sharpe Mfg. Co., Provideme, R. I 
Corrugated Steel— 

Cincinnati Corrugating Co., Piqua, O. 
Drilling Machines— 

Universal Radial Drill Co., Cincinnati, 0. 
Drop Presses— 

Toledo Tool & Machine Co., Toledo, O. 
Desks— 

Cleveland Desk Co., Cleveland. 
@ievators— 

L. 8. Graves & Co., Rochester, N. ¥. 
Explosives— 

Hercules Powder Co., Cleveland. 
Siectrical Manufactures— 

Cleveland Electrical Mfg. Co., Cleveland. 

Central Thomson-Houston Co., Cleveland. 

Edison General Electrical Co., N. Y 

Gillette & Lewis, Cleveland. 
Bmery Wheel Machinery— 

1. Wendell Cole, M. E., Columbus, O., or 
Chicago, 11’. 
Emery and Corandum Wheels— 

Michigan Emery Wheel Co., Detroit, Mich. 


Engravers and Miectrotypers— 
ae mal Electrotype & Engraving Co., 
Union Electrotype Foundry, Cleveland. 
Bngines (Steam) 
Chandler & Taylor Co., Indianapolis, Ind. 
Wm Tod & Co., Youngstown, O. 
E. H. Jones & Co., Cleveland, 
Buckeye Engine Co., Salem, O. 
Skinner Engine Co., Erie, Pa. 
Westinghouse Machine Co., Pittsburgh. 
Southwark Foundry & Machine Co, Phil- 
adelphia, Pa. oie 
Leffel Water Wheel & Engine Co., Spring- 
field, O. 
Totten & Hogg, Pittsburgh, Pa. 
Webster, Camp, & Lane Machine Co., Akron. 
James Leffel & Co., Springfield, O. 


@ngines (Gas)— 
Schleleaer, Scnumm & Co., Philadelphia, 


7a.and , 
Van Dusen Gas Engine Co., Cincinnati, Oo. 
Engineers and Contractors— 


ER. H. Jones & Co., Cleveland. 
F, Felkel, Cleveland. 
Gillette & Lewis, Cleveland. 


Bjectors— 

James Jenks, Detroit, Mich. 
Engineers’ Specialties— 

Butman Furnace Co., Chicago, I11. 

Spaulding & Metcalf, Chicago, I11. 
Files, Makers of— 

Reynolds Bros., Columbus, O. 

A. & H. Gough, Cleveland. 

Parkin & Bosworth Co., Cleveland. 
Forges— 

Cleveland City Forge & Iron Co., Cleveland 
Foundries— 


Thos. D. West. Foundry Co., Cleveland. 
Canton Iron Foundry Co., Canton, O. 
Spicer Mtg. Co , New Philadelphia, O. 
Harn, Ow, & Co., Beaver Falis, Pa. 


Flue Cleaners— 

Butman Furnace Co., Chicago, Il. 
Fire Brick Clay— 

F. B, Stevens, Detroit, Mich. 
Foundry Supplies— 

FP. B. Stevens, Detroit, Mich. 





Gear Outters— 
eee, Conningham & Co., Philadelphia, 


Galvaniters. 
H. H. Hodell, Cleveland. 
Grapples, Kxcavators and Dredges— 
Jas. H. Lancaster, New York. 
Graphite Paint— 
Jos. Dixon Crucible Co., Jersey City. 
Granulated Raw Bone— 
The Rogers & Hubbard Co., Middletown. 
Geating Apparatus— 
Cc. E. McCombs, Cleveland. 
Gieaters and Purifiers— 
Stilwell & Bierce Manufacturing Co., 


Dayton, o. 
. H. Jones & Co., Cleveland. 

Warren Webster & Co., Philadelphia Pa. 
Hammers (Power)— 

Hackney Hammer Co., Cleveland. 
Harness Specialties— 

Buffalo Specialty Co., Buffalo, N. Y. 
Insurance Companies— 

Hartford Steam Boiler Co., Hartford, Ct. 
Investmenats— 

Muskegon Improvement Co., Muskegon. 

W. W. Brown, Bradford, Pa. 
tron and Steel Kuvoting— 

Sykes Iron & Steel Roofing Co., Niles, O. 

Cambridge Iron Roofing Co., Cambri 

Garry Iron Roofing Co., Cleveland . 

Berger Mfg. Co.. Canton, O. 

Eberts Bros., Detroit, Mich. 

Kanneberg Roofing Co., Canton, O. 

The Long Steel & Iron Roofing & 
Corrugating Co., Indinapolis. 

W. J. Burto7 & Co., Detroit. Mich. 

Niles Iron & Steel Roofiog Co., Niles, O. 

New Philadelphia Iron & Steel Co., New 
Philadelphia, O. 
tron Ore, Bar and Pig Iron— 

Celitey Norton & Co., Cleveland. 

& 3 Outhwaite & Co., Cleveland. 
mdit-Fuller Co., Cleveland, O. 

E. C. Pope, Cleveland. 

Cleveland Iron Miuing Co., Cleveland. 

Corrigan, Ives & Co., Cleveland. 
Injectors— 

Penberthy Injector Co.. Detroit. Mich. 

Garfield Injector Co., Wadsworth, O. 
Lathes— 

H.L Shepard, Cincinnati. 0. 

Parkin & Bosworth Co., Cleveland. 
Lathe Dogs— 

Palmer, Cunningham & Co., Philadelphia. 
Mining Machinery— 


waa, Camp & Lane Machine Co., 
Copeland &.Bacon. New York. 
Jas. H. Lancaster, New York. 
Milling Machines— 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Machine Shops— 
Webster, Camp, & Lane Machine Co., 


Toledo Machine & Tool Co., Toledo, O. 
Spicer Mig. Co., New Philadelphia, O. 
Harn, Ow, & Co., Beaver Falls, Pa. 


Machinists’ Tools and Suppiies— 
Parkin & Bosworth, Co., Cleveland. 
Garvin Machine Co., New York. 

M. P. Satterthwaite, Cleveland. 

Metal Ceilings— 

Fred F. Bischoff. Chicago, I11. 

Merchandise Brokers— 

L. H. Oldfield, Wichita, Kan. 

Metallic Shingles— 

W. J. Burton & Co., Detroit, Mich. 

Manufacturing Sites— 


Muskegon Improvement Co., Muskegon. 
W. W. Brown, Bradford, Pa. 


Moulding Sand— 
F. B. Stevens, Detroit, Mich. 
Motors and Dynamos — 


Central Thomson-Houston Co., Cleveland. 
Edison General Electrical Co., New York. 
Killet & Lewis, Cleveland. 


Machinery— 

M. P. Satterthwaite, Cleveland 
Natural Gas Specialties— 

A. Harvey’s Sons Mfg. Co., Detroit, Mich. 
Patents— 


Munn & Co., New York. 
W. T. Fitzgearld, Washington, D. C. 
Thos. P. Simpson, Washington, D. C. 


Pumps (Steam)— 


E. H. Jones & Co., Cleveland. 

Deming Co., Salem, O. 

Southwark Foundry & Machine Co., Phila- 
delphia, Pa. 
Paint— 


Iron Clad Paint Co., Cleveland. 
Jos. Dixon Crucible Co., Jersey City. 
Perforated Sheet Metai— 


Harrington & King Perforating Co., Chicago 


Aitchison Perforated Metal Co., Chicago. 
Power Hammer— 

Hackney Hammer Co., Cleveland. 
Powder Mining Machinery— 

Hercules Powder Co., Cleveland. 
Portable Boilers— 

Bassett, Presley & Train, Cleveland. 
Pressure Gauges— 

M. P. Satterthwaite, Cleveland. 
Photo Engravings— : 

Union Photo Engraving Co., Cleveland. 
Raliway Suppiies— 


' Giovelané City Forge & Iron Co., Cleve- 
and. 


Rock Breakers and Ore Crushers— 


as. H. Lancaster, New York. 
otten & Hogg, Pittsburgh, Pa. 








Rubber Goods— 
Fuller Bros., Cleveland. 
Rells and Pinions— 


Totten & Hogg Iron & Steel Foundry Co., 
Pittsburgh, Pa. 


Steam Boiler inspectors— 


Hartford Steam Boiler Inspection & In- 
surance Co., Hartford, Conn. 
Saws— 


Peter Gerlach & Co., Cleveland. 
Search Lights for Vessels— 

Edison General Electrical Co., New York. 
Second Hand Machinery— 

Parkin & Bosworth Co., Cleve and. 
Steel Stamps and Stencils— 


. H. Fieharty & Co., Cleveland. 
a A Cleveland, O. 
fas. Murdock Jr., Cincinnati, O 


Sheet Iron— 
Cleveland Mill Co., Cleveland. 
Cambridge tron & Steel Co.,Cambridge.O. 
New Philadelphia Iron & Steel Co., New 
Philadelphia, O. 
Steel Rails, Blooms and Billets— 
Cleveland Rolling Mill Co., Cleveland. 
Sheet Stee]— 
Cambridge tra~ © Steel Cr Cambridge O 
New Philadelphia Iron & Steel Co., New 
Philadelphia, O. 


Steei Laths— 
Bostwick Steel Lath Co., Niles, O. 
Steei Uastings— 
of nar Steel Casting Co., Philadelphia, 


Steam Traps— 
Spaulding & Metcalf, Chicago, 1. 
Steam, Gas and Plumbers Sapplies— 
A. Harvey’s Sons Mfg. Co., Detroit, Mich. 
Smoke Consumers— 
Cc. O. Arey, Cleveland. 
Twist Drills— 


Cleveland Twist Drill Co.. Clevelan¢. 
Graham Twist Drill Co., Detroit, Mich. 


Turnbuckies— 
rome City Forge & Iron Co., Cleve- 
and. 


Time Registers— 


The Automatic Time Stamp and Register 
Boston Mass. 


Typewriters— 

Wyckoff, Seaman & Benedict, Cleveland. 
Ventilating Fans— 

Cc. E. McCombs, Cleveland. 

E. H. Jones & Co., Cleveland. 
Water Gas Furnaces— 

W.S. Hutchinson, Chicago, Il. 
Window Blinds— 

Hartman Sliding Blind Co., Wooster, O. 
Wire Goods— 

Cincinnati Burbed Wire Fence Co., Cincin- 
nati, O. 
Wood-Working Machinery— 

Tudiana Machiue Work. Ft. Wayne, Ind. 

Frank & Co., Buffalo, N.Y. 

The Egan Co., Cincinnati, O. 
Wire Machinery— 

John Adt & Son, New Haven, Conn. 
Wire Nails— 

Cincinnati Barbed Wire Fence Co., Cincin- 
nati, O 
Washers— 

Milton Mfg. Co., Milton, Pa.” 








é USE poor printing when you 
can get the best at the same 
rices, of the CLEVELAND 
RINTING & PUBLISHING Co., 

oO. 


Cleveland, 





J. M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 
B. PIR RCE, Secretary and Treasurer. 





A S. FERRY, Gen’l Agt., 208 Superior Street, 
Cleveland, O. 

Cc. A. BURWELL, Chief Inspector, 208 Superior 
St., Cleveland, O. 

R. D. BRIGGS, Special Agt., 208 Superior St., 
Cleveland, O. 

J. EK. WOLCOTT Special Agent, 208 Superior 
St., Cleveland, O. 

L. C. BURWELL, Special Agent, 81 4th Ave 
Pittsburgh, Pa, 





CLEVELAND BUSINESS DIRECTORY. 


F. FELKEL, 


CIVIL ENGINEER AND ARCHITECT, 
166 ST. CLAIR ST., CLEVELAND, 0. 
IRON BUILDINGS, LARGE SPAN ROOFS 


PLANS for Manufacturing Plants, Ware- 
houses andother Heavy Structuresa 
SPECIALTY. 








Boitand Nut Works. 


HE UPSON NUT CO, Manufacturers of 
Nuts, Washers, Carriage, Machine, Plow 
and Elevator Bolts, Coach Screws, etc. 











Hardware and Iron. 


LEVELAND ROLLING MILL CO., manu- 
facturers of Steel and Iron Wireand Steel 
re. 











Machinists’ Supplies. 


REIN & BOSWORTH, 9 and 11 So. Wate: 
St., dealers in Manufacturers’ Supplies, 
Machinery and Tools. 
Steel Stamps and Stencils. 


LEHARTY, J. H. &CO., Rubber Stamps, 
Seals, Stencils,Automatic Check Punches 
and Numbering Machines. 92 Seneca St. 


BUSINESS DIRECTORY. 


Akron, O. 


EBSTER,CAMP & LANE MACHINE Co., 
Founders and Machinists, 12 Main st. 
































HEMIST—A chemist wants position in 
iron or steel works, or at ore mines. 
Address L. P. N., Iron Trade Review. 


SHEPARD’S NEW $60 





SCREW CUTTING 


Foot Lathe 


Foot & Power Lathes 
Drill 11 






Cap Lathes. $1.25 





(PATENTED.) 





and write for catalogue. 





plication. 












2 
= 


\ 
WG. 


24 W. Lake St., 





Manufacturer of 


STEEL STAMPS 
NAME PLATES, 


BeTiIMaBbe 


& TOOL ROOM 
cozEECorEs. 
52 Longworth St, Cincinnati. 6 


L. MH. OLDFIELD. 
Merchandise Broker. 


SAS, MURDOCK, JR 








Correspondence Solicited. 


WICHITA, KANSAS. 








i JS WITH BURGLAR 
E NOISE* KENED ME,AND 

AM READY FOR HIM! 

Tens of thousands of these blinds are in use 


Agents wanted ; Send 4-cent stamp for an 8o- 
page illustrated catalogue to 


HARTMAN SLIDING BLIND CO., 
69 Beaver St., WOOSTER 0.,U,$. A 











It will pay to investigate 


Estimates submitted on ap- 


Were Fred, F.Bischotl& Co. 


CHICAGO, - ILL. 
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The “ Lancaster” Rock Breaker and Ore Crusher 





The Strongest, Simplest, Cheapest and the Most Perfect Crusher Made. 





Instantly adjustable to yield any desired uniform grades of product. 
Half the power only required and is less liable to breakage, and less in 
first cost and also in subsequent wear and tear, and less weight than any 


rival’s breaker. 


For crushing rock for macadamizing and concreting pur- 


, and also for reducing ores, these breakers are specially efficient. 


The “ Lancaster ”’ Crushers are also made in “ Sections 


for easy trans- 


rtation in mountainous regions. May be mounted on wheels, worked by 


a horse gear and 
Screens, Elevators and Conveyors. 


steam or other power, and also fitted with Ro 





Correspondence and trial tests solicited. 


THE “LANCASTER” 


Will automatically dig, raise and discharge mnd, clay, gravel, sand, hard pan 


ores, rock phosphates and fire-clay from their beds an 
banks, and also load and unload vessels or barges with 
ain and other materials. 
t forged steel, with four penetrating 
scoops, operated solely by compound leverage, thus dis- 
pensing with the inside sheaves, drums, catches, gears, 
chains and friction, found in all rival buckets. They 
may be worked by the “ Lancaster” hand or horse-power, 
holsiens, or by any maker’s double drum hoisting engines. 
Send for our new illustrated price list, agency terms 
and testimonials, and make appointment to seeour Rock 
Breakers, Grapples, Hand, Horse and Steam Power 
Comparison of our prices, capacities 
val Grapples, Rock Breakers, 


sand, coal, ores, 
ples are made of 


Hoisters at wor 
and merits with all 
Hoisters, etc., earnestly solicited. 


These Grap- 





Self-Penetrating Grapple, Excavator & Dredger. 





Correspondence solicited. Manufactured and sold by the patentee. 





THE LANCASTER DIRECT STEEL PROCESS. 





JAMES H. LANCASTER. (P. O. BOX 3139) 202 BROADWAY. NEW YORK, JU. S. A. 





GAS # GASOLINE ENGINES 


STATIONARY and PORTABLE. Aili Sizes. 


Dwarfs in Size, but 
Giants in Strength. 


Every Engine 
Gaaranteod. hey 
articulars free by mai 
== atten this paper. 


DUZEN 


= VAN 
GAS & GASOLINE ENGINE CO. Cincinnati, 0. 





TWO BOOKS 


—FOR— 


Foundrymen. 


AMEnICAN FOUNDRY PRACTICE. 
BY THOS. D. WEST. 


Treating of Loam, Dry Sand and 
Green Sand Moulding, and contzin- 
ing a Practical Treatise upon the 
management of Cupolas and 
the Melting of Iron. 


Wesi’s Moulder’s Text-Book 


Belng Part II of American Foundry Practice 


Presenting best methods and original rules 
for obtetates geet. sound, clean cystings, and 
giviug detailed descriptionforms ing moulds 
reqriring skill and experience. 

Alsocontais.inga practicaltre ise upon the 
construction of cranes and cupe.as, and the 
melting of iron and scrap steel in iron 
fourdries. Either of the above books will be 
sent by mail, postage paid, $2.50. Address 


The Iron Trade Review Company, 
CLEVELAND. O. 


Wheeling & Lake Rrie Railway. 


THE NEW THROUCH LINE 
BETWEEN 


TOLEDO 
—AND— 
Steubenville, Pittsburgh, Marietta. 


THROUGH COACHEHS 
BETWEEN 


Toledo & Marietta. 
Through Sleepers Between 
PITTSBURCH AND CHICAGO. 
AND DAY COACHES BETWEEN 


Toledo and Pittsburgh, Via Akron, Ouy- 
hoga Falls, Kent, venna, Leavitts- 
nee Warren, Niles, Girard, 
oungstown, New Castle 

and Allegheny. 





The Only Line running through 


“BEAUTIFUL ZOAR.” 


4. G. Blam 


a Tas. M. 
Traffic Manager. 


HALL, 
Gen’l Pass. Agent. 





TRAVELERS’ RECISTER. 


Standard Time. 
Erie Rallway. 
Depot, South Water Street and Viaduct. 


Arri Depart. 
& Pitts. Express....... gaam 25am 





N.Y. 

Fast N. Y.:& Pitts. Express*io 55 am copm 

rae eee Ra gags qoam 

Pittsburgh Express............ [6 25 pm 

Youn, Local.......00++ o5 am 

Mahon’g div. & Pitts Local *11 40am 

Mahon Val. Accomi........ 430pm 

Pittsbu Express.........000 aad da IrIiopm 

New York Express............. CBD BWA ccoceoreccceee 
y. tDaily, except Sunday. [Daily ex- 

cept Monday. 


Cleveland & Canten Raliread. 
Standard Ga 
ma ( uge.) 


250 &. M., II:10 &. M., 1:30 P. M., 3:00 
P. M., 4:40 p. m., $5:45 Pp. m., 6:20 p. Mm. 10:35 


Pp. 

Newburgh—6:15 a. m., 6:50 &. m., IT:10 @. M., 1.30 
P. M., 3:00 p. M1., 4:40 P. M1., 5:45 Pp. m., 6:20 p. 
M., 10:35 p. m. 

Arrive from— 

Zanesville and Coshocton—ro:g0 &. m.,6:30 p m. 

Canton, 10:30 a. m., 2:35 p. m., 6:30 p. m. 

Kent—*8:10 a. M., 10:30 8. M., 2:35 Pp. M., 6:30 p.m. 

Bedford—6:oo a. m., 8:10 &.m1., 10:30 &.m1., 1:05 p. 
M., 2:35 Pp. M., 4:15 P. M., 6:30 p.m., 7:10 p.m. 

Newburg —6:00 A. M., 7:15 &. m., 8:10 a. m., 
10:308. M., 1.05 P. M., 2:35 P. M., 4:15 P. M., 
6:30 p. M., 7:10 p. m. 
Trains marked * run daily. 


Valley Rallway. 
For AKRON, CANTON AND MaRIErTra. 
Depot oot South Water Street. 


Depart. Arrive. 
Valley Junction Mail......... 25am “%4opm 
Chicago Express .............. 8 35 am *1000p m 
Marietta Express............... tir1isam 235pm 
Balto. & Wash. sy een acre *10 25am 
Cleve. and Canton ope {8 20am 
*Daily. Daily, except Sun a 
I. T. JOHNSON, B. Cavern, 
Gen. S Gen. Pass. Agt 





From Cleveland Union Station. 


PENNSYLVANIA LINES. 


Cleveland & Pittsburgh R. R. 








FT. WAYNE, CINCINNATI & LOUISYILLE 
RAILROAD. 
The Popular Route Between the 


NORTH and SOUTH 


The Direct Route to or from 


Fort Wayne, Indianapolis, Terre Haute, 
Evansvilie and St. Leuls. 


13 mes sHorteer setTweeN 19 
Fort Wayne and indianapolis, 


Than any other Route. 
QD wires shorter and quicker DD 
BY THREE HOURS, BETWEEN 


Louisville and | Fort Wayne. 


ASK FOR TICKETS VIA 


Ft. Wayne, Cincinnati & Louisville R. R. 


For sale by all gp ee lines, 
Heat, West, North and Southe 
GEO. W. om, W. H. FISHER, 
Gen’l Supt. 
FORT WAYNE, IND. 


PITTSBURGH AND LAKE ERIE 


RAILROAD. 


“Cleveland & rittsburgh Short Line.” 








Twenty (20) Miles Shorter than any other 
route Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South Kast. 


5 Through Trains Daily 5 
FAST TIME. NO DELAYS. 


“ For scen cturesque and varied, 
Through i t . , mong mountains ser- 
The le’s favorite route I ween, (ri 





Arrive. | Depart. | The P. & L. K. sits enthroned as queen.” 
For Washingtor <1 F . 25am B 45am See that your tickets read via 
more, Washington, -> diz 40am| di 4opm 
adelphia and New York. 635 pmidir opm THE PEOPLE’S FAVORITE ROUTE. 
Wellsville, Wheeling | '23°P™) 7458m BR. HotsRoox Crarx 
and Bellaire. _SaPe nor a Gen’l bupt., G. P. & T. A. 
Alliance Accom............. 1o1oam| 3 25pm Pittsburgh, Pa. 
Ravenna Accom............. 825am| 5 00pm 





d Daily. *Excert Saturday. Other traina 
except Sunday. Through Pullman Sleepers 
to New York on 1:40 p. m. train daily. 


From Cleveland Union Station. 


MtVernonsPan HandleRoute 


Cleveland & Pittsburgh R. R. 











For Cu — > Falls,)} Arrive. | Depart. 
Akron, ville, Mill- 
ersburg, Gambier, Mt. 
Vernon, Columbus, Xe- d7o0.am| 8c00am 
. 


nia, Dayton, Cincinna- 

ti, Louisville, Indiana 
olis, St. Louis, and all 
ints in the South and 

oo h Fall 
or Cuyaho alls, 
Akron, ave, Mill- sn akin 

ersburg, Gambier, Mt. 3 »P 

Vernon and Columbus. 

1 


540 pmid 8copm 





1oppm 


For Cuyahoga Falls, 





Akron, Orrville, Chica- 549pm| S8coam 
g, and all points in the c1oam| 3325pm 
est and Northwest. 





da Daily. Other trains except Guadey. 
Pullman Palace Stecping Care daily between 
Cleveland, Columbus and Cincinnati. City 


ticket office, Weddell House corner. 


SCIOTO VALLEY 


RAILWAY. 


Direct route, Columbus, O., to Circle- 
ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and Ashland, Ky. 
Three trains daily except Sunday. 
Favorite route, North and West, mak- 
ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 
through the canons of New River 
passing White Sulphur Springs and 
the many Summer resorts of the Alle- 
ghenies in Virginia. 





Shortest — ptohass Bowe = @ich- 
mon a ewpo ows, 
* Old Point Oomfort. 


J. Rosreson, Receiver, Jo. J. ARCHER, 
Columbus,©O. Gen’l Pass. Agt 








—THNE— 


Cleveland «Marietta Ry. 


THROUGH TRAINS 


Toledo, Cleveland and the Ohio River, 


The shortest and best Route via Marietta to 


Washington, D. C., Charieston, W. V 
Parkersburg, W. Va.,andtheSouth. ” 


Direct connections at Union Depots, with all 
great through lines to all Points 


WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 


Lowest Rates. Oulckest Time. 


Best Accommodations. 





Tickets sold and checked through 
to ae, See formation and best 
rates will rn any agen 
Popular C. M. oe inked 
A.T. WrrKorr, w.k 


RICHARDS, 
Pres, and Gen. Mgr. 


@.P.&T.a 





THE FAVORITE 
—AND— 
PICTURESQUE ROUTE 
—TOo-— 


New York, Boston 
and the East. 

The shortest and 

quickest Route to Pitts. 





east. 
New Central Depot So. Water St. and Viaduct 








No. 62, A dation 6coam 
No. 72, New York & Pitts. Express....* 8 10a m 
No. 70, Pittsburgh Accom................. *I1 25am 


No. 68, New York & Pitts. Ex............ 


No. 61,N. Y. & Pittsburgh Express... 
No. a, Roungetows eee 
No. 65, New 


No. re Leavittsburgh Local.... 
No. 63, New York & Pitts. Ex. ded 

a & tae BGCBR ccrncecessecoscecscese 

o. 69, Youngstown Express............. 
*Daily. tDaily, except Sunday. t9 
Baggage checked through to all points East. 
Through tickets and information rding 
the route can be obtained at office, 141 Bn aie 
& Oo. road, 





A. M. . Gen. Mang., Cleveland, O. ° 
W. C. RIvEARSON, Gen. Pass. Ag’t, New York 
G. EK. Fouts, C P. & T. A., Cleveland. 





LECT ROTYPE 


PG tel-F Wal emote 
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CLEVELAND REFERENCES. 


J. W. Britton, Esq.. 

Woods, Jenks & Co., 

W. S. Tyler Wire Works Co., 
Cleveland Forge & Iron Co., 
Bishop & Babcock Co., 

Cleveland Saw Mill & Lumber Co. 


Address: 





THE HAZELTON TRIPOD BOILER 


Furnishes more and dryer steam with less fuel, and generates steam more 
rapidly, than any other boiler in use. 


Cherry Valley Iron Works. Leetonia, 0., 

Federal St. & Pleasant Valley Pass. Ry., Pittsburgh, Pa., 
Anglo-American Provision Co., Chicago, 

Wellsville Plate & Sheet Iron Co., Wellsville, 0., 

Falcon Iron & Nail Co., Niles, 0. 


THE HAZELTON TRIPOD BOILER CO., 


GEO. A. HUMPHREYS, Ag’t, 723 Perry-Payne Bldg., CLEVELAND, 0. 


809 Monon Block, 324 Dearborn St., CHICAGO, ILL. 


Who also offer the Hazelton Purifier which we guarantee will remove 90 to 95 per cent. of the impurities from feed-water. 





WILLIAM TOD & CO.. YOUNGSTOWN. OHIO. 





The Barker Haniiita Engine. 


Single Compound and Condensing-100 horse-power and upwards. 


THE HAMILTON BLOWING ENGINE, HYDRAULIC CRANES, 
ACCCUMULATORS AND SHEARS. 


HEAVY SPECIAL MACHINERY CENERALLY. 


s@ SEND FOR ILLUSTRATED CATALOGUE. 


=. Er. FONES & Co., 
ENCINEERS «> CONTRACTORS, 


223-245 River St., CLEVELAND, O. 





Steam Plants Complete. Engines, Boilers, Pumps, Heaters, Etc. 
Steam and Hot Water Heating. 


STURTEVANT’ S BLOWERS, COILS, ETC., 
FOR HOT BLAST HEATING, 


THE TOLEDO MACHINE TOOL CO., 


MANUFACTUK«&8S OF 


PRESSES, DROP PRESSES, DIES, 


Special Machinery 


DESIGNED AND BUILT TO ORDER. 





Dies for all kinds of sheet metal goede leather, etc. In- 
ventors’ models and specialties. for areuhiel ae prices. 


St. Clair and Washington Streets. 
TOLEDO, oO. 





Mention this paper. 





Otto Gas Engine Works, 


SCHLEICHER, SCHUMM & CO.,{ Efiiadelphia. 


Horizontal OTT) Gas Eneines. 
Vertical UTNO Gas Engines. 
Twin Cylinder OTTO Gas Engines. 
Combined OTTO Gas Engire Pum 
Combined UT ‘Oo Gas Engine Dynamos. 


$'ZES;: 1, 2,4, 7. 10,16, 26 AND 50 HORSE-POWER. 


Rapid Harness onder. 


—-_ => 











J 





Strong and simple. Easily applied. A 
' commoa hammer does the work. Just drive 
them in and clinch them. 





Sell like hot cakes. They are packedi n neat counter cases and can be displayed to great 
advantage. This is not au article for tne harness trade, but for hardware merchants. 
Samples, circulars andfull particulars mailed on application. 


BUFFALO SPECIALTY MFG, CO., Buffalo, N. Y., U. S.A, 





THE DEMING CO., 


SALEM, OHIO. 


Pumps, 


For HAND AND POWER. 


Adapted for BOILER FEEDING, FIRE 
PURPOSES, etc.; also ARTESIAN WELL 
CYLINDERS and WORKING HEaps for 
FACTORIES. MILLS and FURNACES. 


HENION & HUBBELL, 55 & 57 N.Clinton St., Chicago, General Western Agents 











Maton Ne-ROLER-VWWoRKS. 39 


Send for illustrated catalogue and price list. Mention this paper. 
ySSES, RLasT Fupwaces | 


OIL LE R S: “re Sah noof TROLLING ¢ MILL WoRK. 


WB. POLLOCK & CO.YOUNGS TOWN, 0. 


FRANK & CO.., BUFFALO, N. Y. 


MANUFACTURERS OF 


pages  Sotrptesiaen - papesrpe ORTISER 


BAND SAWS. SCROLL SAWS, SAW TABLES, BENCHES. 


TIPPING TABLE, 


LATHES, 


HORIZONTAL 
BORING 
MACHINES, 


| Shaping Machines 















Stump before a blast. | Fragments after a blast. 


ad STRONGEST and SAFEST EXPLOSIVE 


\s mown to the Arts. 









=e POWDER, FUSE, CAPS, 
Se ret gl ee Electric Mining Bel ah 


AND ALL bee FOR STUMP BLASTING, 
HE GREAT STUMP AND BOCK ALE BY THE 
ANNIHILATOR. HERCULES POWDER COMPANY, 
40 Prospect Street, Cleveland, Chie. 


Je W. WILLARD, Managere/ 











i} 





ha 
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THE GARFIELD INJECTOR CO.. 


WADSWORTH, O., 


—MANUFACTURERS OF-—- 


a | Locomotive Injector, 

= Automatic Injector, 
toa x i. 1 Double Jet Injector 

. AND 

Ci Ejector. 





Strong, Carlisle & Turney, 


General Agente, 


CLEVELAND, O. 





SUPPLY 
The Garfield Double Jet Injector. 





The a Steel & Iron Roofing & Corrugating Co., 


(Successors to O.S. KEELY & CO.) Manufacturers of 


STEEL AND IRON ROOFING, 


Corrugated Siding and Ceiling, Iron Ore 
Paint, Cement, Etc. 


N. E. Cor. {linois and Merrill Streets, INDIANAPOLIS, IND 
Write for Catalogue and Price List. 








The BERGER MANUFACTURING saeane-s CANTON, 0. 


stanhay make arrange- 
1 OCK'SEAM ments for ROOF. 
CTEEL ING until you 


have seen ours. 


It Excels all other Metal Roofs. 


inh ROOFING 











—— a ee 
~ ~ —— 








In addition to about 4,000 Standard and Junior 
ENGINES, 
551 Compound Engines 
have been built during three years to July 1, 1891 @@E 























= 
— 
= 
—— 





125, 29, 500 Horsr-Power. 





Also Direct Connected Slow Speed Alternating Dynamos of equivalent 
capacity. 





For Circulars and Estimates on Complete Plants, address our Engineers. 


¢ ‘ 

























MANUFACTURERS OF 


enetoeim AUTOMATIC, STATIONARY & PORTABLE 


ee ENGINES BOILERS 


— SEND FOR CATALOGUE. 


AN OVER 4500 IN IN USE. 

















SOUTHWARK FOUNDRY & MACHINE CO., Philadelphia, Pa. 



















SOLE MAKERS OF THE 


PORTER-ALLEN AUTOMATIC ENGINE. 


ALSO BUILDERS OF 
Blowing Engines, Reversing Engines, 
Centrifugal Pumps, Accumulators, 


Hydraulic Cranes, 
Boilers Tanks, etc. 





— CORRUGATED 
ROOFING ‘SIDING -& CEILING: 


~~~seGLEVELAND — ~-OHIO. 








PORTABLE BOILERS. 


We have for sale one 20 BW, P, and one 25 H. P. Portable Boi ers of the Oil 
Country T.pe. These Boilers are mace from the very best matesial, are en- 
tirely new, and have been tested to r*o Ibs. pressure. Smoke Stacks 
and Fittings, complete, will be furnished if desired. 


Twentv Horse Power: Twenty Five Horse Power: 


< Diame’ er of Shell in. 

Diameter of Shell 36 in. | Diameter of Tubes * in. 

Diameter of Tubes 3 in. | Length of Tubes ft. 
Length of Tubes 8 fc. | Numbes of Tubes 42 

Number of Tubes 36. | Smoke Box 18 in. 

Fire Box, Hight 36 in. | Fire Box Height 39 in. 

Width 36 in. Width 38 in. 

Length 48 in. | Length 52 in. 

Dome, Diameter 28 in. | Dome, Di meter 30 in. 

Height 34 10. | Height 34 in. 


For Description ond Prices ge to 


BASSETT, PRESLEY AND TRAIN, “cnt Zewers ses 
THE KANNEBERC ROOFINC CO., Canton, O. 


The Originators of Strictly Genuine Steel Roofing.) 
MANUFACTURERS OF THE 


Kanneberg Pat., Latest Improved, Folded Lock Seam Roofing, 


Made of STRICTLY GENUINE STEEL, 


CORRUGATED IRON (four sizes of corrugations), and Crimped 
Edge Iron eeoteg and Siding, Beaded Iron Sidin —— Ceiling, 
Water Proof Building Paper, Dry and Ready Mixed Paints, Etc 


Write for. Catalogues, Price Lists and Samples. 


FOR SALE---BLOWINC ENCINE. 


Vertical pattern, with balanced steam slide valve gear, steam cylinder 14-in. diameter, air 
cylinder 40 in. diameter, stroke 24 in., 1 to 190 strokes per minute ; engine new. For price and 


particulars address THE JAMES LEFFEL & CO.. Springfield, O. 


CAMBRIDCE ROOFING ns Cambridge, 0.& Chatanooga, Tenn. 


Manufacturers of 
pate, ——. Crimpea 


ei fe Corrugated and Beaa- 
oofing, Siding and Cei! 
oe STEEL A SPECIALTY 


@@ Send for Descriptive 
Catalogue. 


WHAT'S THAT? 


For good quality and bottom prices order 
your FACINGS, FIRE-BRICK, CLAY, 


~ Founpry Supp ties, 


MOULDING SAND and everything for a foundry, of 


F. B. STEVENS, 


DETROIT, MICH. 


































That's What! 








All my Iron 
and Steel is r 
rolled and box 
annealéd, wel 

ainted on 


SYKES’ 


IMPROVED 





buildings. 
y put on. 
SYERwS TRON & ST wew I, ROOFING coo., 


for Cireular and sviee List. 
ano mention this va 





NILES, O., and CHICAGO. ILL. 
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PATENT LIMB-EXTRACTING 


Heater and Filter 


COMBINED, 


Is the only So cetnetins Fy wmened that will t scale in 
steam boilers, removing all impurities from the water before 
it enters the ‘ler. Thoroughly tested. 


« OVER 3,000 OF THEM IN DAILY USE. 





This cut is the fac simile of the ep of the shelves o. 
a No. 5 Heater at work on ordinary lime-water when the door 
was removed after the Heater had been running two weeks. 


ILLUSTRATED CATALOGUES, 


Stilwell & Bierce Mfg. Co., 


DAYTON, OHIO. 





THE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


Slow Speed, Medium Speed, 
and Migh Speed Engines. 


Simple, Compound, and Triple Expan- 
sion Engines, High Pressure Boilers. 


. Complete Steam Power Plants of 
Highest Attainable Efficiency. 


Address BUCKEYE ENGINE CO., SALEM, O. 


SALES AGENTS: 


Buckeye Engine Co., Sales Agency, 10 Telephone Building, New York. 
A. A. Hunting, John a Building, Boston, Mass. erargeee Seer Co., St. Paul, Minn. 
W. Robinson, 97 Washington St., Chicago, Il. 


Water Gas Furnaces 


FOR LOCOMOTIVES, STEAMBOATS AND STATIONARY. BOILERS, 


A Perfect Smoke Burner. 




















. S. HUTOHINSON. 6 Washineton-:st., Chicago. 





OLD 
1874. 





sm rox caruoror Cor, Lake & Kirtland Ss, Cleveland, 0, "2m rx oso, 


CLEVELAND TWIST DRILL CO., iso! 


BBLIABLD 
: UNIVERSAL RADIAL 


RADIAL DRILLING MACHINE 


= THREE DESIGNS 1743: 
R 


EMBODY ALI DESIRABLE ER RES 


= PRICES$450. 28 UPWARD 
SSUNIVERSAL RADIAL DRILL CO 


CINCINNATI 








rhe Eart or Detroit 
Emery Corundum Wheels and Machinery. 


writeto J. WENDELL COLB, M. B., 
District Manager, Box 152, Chicago, Ill., or Box 84, Columbus, O. 


a@-N. B.—Also Agent for WM. SELLeRs & Co.’s SPectat Toor GRIND- 
ER and Twist DRILL GRINDER WITH POINTER, for Pennsylvania, Ohio, 
Indiana, Illinois and Wisconsin. 


Penberthy Automatic Injector, 


OPINIONS OF THE PENBERTHY INJECTOR. 











JAMES CLEMENTS & SONS, ) 
Bay CiTy, Micu., April 1, 1890. | 


Penberthy Injector Co., Detroit, Mich 


GenTs :—In answer to your favor of March 31, would say 
we have used quite a number of the Penberthy Injectors, 
and they have all given us good satisfaction. Never had 
one returned to us and have always heard good reports 
from them. Yours truly, 


JAMES CLEMENTS & SONS. 


~— 7 PENBERTHY INJECTOR 60., “oeercie Stren. 
MANUFACTURERS OF 


Iron, Glass, Hardwood, Lumber, 


Desiring a location where Coal, Gas and Oil are an object as fuel, 
Railroad facilities unsurpassed, in one of the most thriving 
cities in Western Pennsylvania, and where liberal induce- 
ment is made regarding land plant, should address 


Way. WAT. BRO WW; NN. 
Pres. Board of Trade, 


BRADFORD, PA. 


PRESSED WROUCHT IRON OPEN TURN BUCKLES. 


BEST 
AND 
Cheapest. 


The list retail price of this Buckle is less than one-half the 
wholesale price of inferior goods when we commenced to ian- 
fact: re, and dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods 


CLEVELAND CITY FORGE & IRON GCO.. CLEVELAND. Oni!o. 


REYNOLDS BROS., | INDUSTRY FILE WORKS, 





















183 & 135 N. Water St. 


COLUMBDS, OHIO. 


Old Files Recut and 
Warranted Superior to 
any Machine Cut and 
Lead Tempered in the 
> aaa Send for price 





MANUFACTURERS yl A. & H. Gough, P * 
Hand Cut Files | wsrsscwen" 
w. ane eaare._,, | Files Rasps, 

trade only. 





Equal to the Best English 
File. 


OLD FILES RE-OUT. 


All Kinds of Job Grinding, 


OFFIck & Works, 


48 COLUMBUS ST, 


CLEVELAND OO, 
C. GOUGH Manager. 
Mention this paper. 








Awarded the GRAND PRIZE at the Paris Exhibition. 


co t oA 7 | 


‘a sts ee 











CRAHAM TWIST DRILL.CO, Detroit, Mich., 


Sole manufacturers of GRAHAM’S PATENT GROOVED SHANK TWIST DRILLS 
and CHUCKS, Endorsed by progressive mechanics everywhere. Send for Catalogue. 





Do we Handle Second-hand Machinery? 


We often have some of these qnestions put to us, and right here we wish to 
statethat we do. And always have bargains for the BUYER. At present 
our stock comprises an assortment of Lathes (all in good shape), Planers, 
Shapers, Screw Machines, Presses, Bolt Cutters and such like. 

And they are all great bargains, too. If you are in the market for any 
tools drop us a line and we will do our tna to satisfy you. 


THE PARKIN & BOSWORTH CO., 





8 South Water Street, 
CLEVELAND, OHIO. 


Enterprise Boiler Company, ‘°ssro"" 


MANUFACTURERS OF 


BOILERS, AND TANKS, SHEET IRON AND PLATE WORK 


Of all Descriptions. 











s ee Te F871 JM EBERTS 5.5 
+ BERTS BROS, FE 
a ~-MANUFAGTURERS OF =e 
<= -CORRUGATEDIRON ROOFING, Of: 
SIDING & CEILING. EE 
35 OF FICEAND.WORKS. EVATACY CER eam 2S a. 
e DETROIT, MICH. Pe 
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